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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo uHpOpMaTHke (0a30BBIA YPOBEHH) HA YPOBHE CPEIHETO
oOmiero obOpaszoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHM K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOH 00Opa3oBaTeNbHOM MPOTpamMMbl CpEIHEro  OOIIero
oOpazoBanusi, npeactasieHHbIX B PI'OC COO, a takxke (enepanbHoil paboueit
MPOrpaMMbl BOCITUTAHHUSL.

[Iporpamma mo uH(poOpMaTUKe HaET MPEACTABICHUE O IENAX, OOIIen
CTpaTerud OOYy4YeHHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro npeameta «MHpopmaTrukay Ha yriiyOJIEHHOM YPOBHE, YCTAaHABIUBACT
o0s3aTeNIbHOE peIMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUpPOBAHHE IO pa3fiejaM U TeMaM Kypca, ONpeaessieT pacnpeieseHue
€ro Mo Kjaccam (rojaM M3ydeHus), 1a€T NMpUMEPHOE pacipeieleHe yueOHbIX
4acoB MO TEMaTHYECKUM pazfelaM Kypca U PEKOMEHIYeMyIo (IpHUMEpHYIO)
MOCIEAOBATEIPHOCTh HMX H3YYCHHs] C  Yy4€TOM  MEXMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKA Y4eOHOTrO TpoIecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINXCS.

[Iporpamma 10 WHpOpPMATHKE OMpeAeNseT KOJIMYECTBEHHBbIE U
KaueCTBEHHBbIC XapaKTEPUCTUKU Y4YeOHOTO MaTepuana Uil KakAOoro roja
W3YYCHHS, B TOM YHCIE JUISI COJEP’KAaTEIbHOTO HAIOJHEHHUS Pa3HOTO BHIA
KOHTPOJS (MPOMEXKYTOUHOM aTTecTaliu  OOy4YarolUXcs, BCEPOCCUUCKUX
IPOBEPOYHBIX PadOT, rOCYAapCTBEHHOM UTOroBoM arrectauuu). [Iporpamma no
MHPOpPMATUKE SBISETCS OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YUEOHBIX
nporpaMM M y4eOHHUKOB, IOYPOUYHOI'O IUIAHUPOBAHUSI Kypca YUUTEIIEM.

Nudopmartuka B cpeaeM o01ieM 00pa30BaHUM OTPAXKAECT:

CYUIHOCTh HMH(POPMATUKKM KaK HAyyHOM JUCHUIUIMHBL, HU3ydarolien
3aKOHOMEPHOCTH pPOTEKaHUs U BO3MOKHOCTH aBTOMATHU3ALUU
WH(GOPMAIIMOHHBIX MTPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 0O0JacTW TNpPUMEHEHUS WH(MOPMATUKH, TIPEXKAE BCETO
WH(GOPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA  XapakTep WHGOpPMAaTUKHM W HUH(DOPMAIIMOHHON
JESTEIbHOCTH.

Kypc undopmatukuy 1151 ypoBHS CpeAHEro o01Iero o0pa3oBaHusl sBISAETCS
3aBEepIIAIONIMM 3TallOM HEMPEPHIBHON MOJATOTOBKM OOYYaromMXcsi B 00JacTu
UHPOpPMATUKKU U MHPOPMALMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHH,
OMHUpaeTcsl Ha CoJep)KaHuEe Kypca MH(POPMATHKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi W  ONBIT TOCTOSIHHOTO  TNPUMEHEHHs  UHGOPMAIMOHHO-
KOMMYHHMKAI[UOHHBIX ~ TEXHOJIOTUH, Ja€T TEOPEeTHYECKOE OCMBICICHHUE,
WHTEPIPETAINIO U 0000IIIeHNEe ITOTO OIIBITA.

Pesynbratel  6a30BOro  ypoBHA ~ M3y4deHHUS ~ y4yeOHOro  mpeamera
«MudopmaTnkay OpHUEHTUPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH s



nocyienyronein mpodecCuoHaTbHOW JeATEeIPHOCTH KaK B paMKax JTaHHOUN
MpeIMETHOM 00J1aCTH, TaK U B CMEKHBIX ¢ Hell 001acTax. OHU BKIIIOYAIOT B CEO5I:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs NMpPeIMETHAsl 001acTh, paClO3HABAHUE COOTBETCTBYIOUIUX UM
NPU3HAKOB W B3aUMOCBS3€H, CHOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIC
MIOAXOJbl K W3YyYECHMIO SIBICHUM, XapAKTEPHBIX I HM3y4aeMOW NPEAMETHON
001acTu;

YMEHHUE pEIIaTh THUIIOBBIE MPAKTUYECKHE W TEOPETUUYECKHE 3a/1auu,
XapaKTepHbIE U1 HCIOJIb30BaHUSA METOJOB M HMHCTPYMEHTAapHs [TaHHOU
peIMEeTHON 00J1acTH;

HaJIM4YMe MPEACTABICHUN O JaHHOW MpeaMeTHON 00JacTH Kak 1eTOCTHOU
TEOpUU (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS35IX CO CMEXHBIMU OOJACTSIMU
3HaHUMU.

B pamkax 0a30BOro ypoBHA HM3y4eHHS HH()OPMATUKH OOECIIEUMBAETCS
LeJICHANpaBJIeHHAs MOJArOTOBKA 00yUYalIMUXCs K MPOAOHKEHUIO 00pa30BaHUs B
opraHu3zanusx MnpodecCHOHANIBLHOTO 00pa30BaHUsI 1O  CHEHUATBHOCTSIM,
HEIMOCPEJICTBEHHO CBA3aHHBIM C LHU(PPOBBIMA TEXHOJOTHUSIMH, TaKUM Kak
MporpamMMHasi UHXeHepHsl, UH(popManmoHHasi 0€30MacHOCTb, THPOPMALIMOHHbIE
CUCTEMBbl U TEXHOJOTMU, MOOWJIBHBIE CHCTEMBI M CETH, OOJbIIME JAaHHBIE U
MalIMHHOE OO0y4YeHHUE, MPOMBIIICHHBI HHTEPHET BEIIEeH, HCKYCCTBEHHBIN
MHTEIJIEKT, TEXHOJIOTUU OECHpOBOJHON CBS3H, POOOTOTEXHHKA, KBAHTOBbBIE
TEXHOJIOTUH, CUCTEMBI PACIPENEIEHHOTO PEECTPa, TEXHOJIOTMH BUPTYAIIBHOU U
JOTIOJTHEHHOM peaIbHOCTEMN.

OcHoBHast 1enp u3ydeHus ydeOHoro mnpeamera «WHpopmatuka» Ha
yrayOn€éHHOM YpOBHE cpenHero oOmero oOpazoBanust — oOecreueHue
JanbHENIIero pa3BuTusd MHGPOPMALIMOHHBIX KOMIETEHIUH 00YyYarolerocs, ero
FOTOBHOCTM K J>KHM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMALMOHHOTO
oOlIecTBa M BO3pacTarolleil KOHKYPEHIIMU Ha pbIHKE TpyJa. B cBs3u ¢ 3TUM
n3yuenne nHpopmatuku B 10—11 kiaccax J0KHO 00€CTIEUUTH:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHMMAaHHUH POJIU
nHpopMaTUKU, HHPOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 U aJITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMUPOBAHHOCTh YMEHUN pa3znuyarh (PakThl U OLEHKHU, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh HUX CBSA3b C KPUTEPUSAMH OLIEHHWBAHUS U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM LIECHHOCTEU, TPOBEPSTH HA JOCTOBEPHOCTH
1 000011aTh HHPOPMAITHIO;

c(OPMUPOBAHHOCTh MPEACTABICHUNA O BIMSHUM HH()OPMALIMOHHBIX
TEXHOJIOTUA Ha >HU3Hb YEJOBEKa B OOIIECTBE, MOHMMAaHWE COLUAIBHOTO,
HKOHOMHUYECKOTO, MOTUTUYECKOT0, KYJIbTYPHOTO, IOPUANYECKOTO, IPUPOTHOTO,
APrOHOMHYECKOTO0,  MEIUIMHCKOrO ¥  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHIA;



MPUHSATHE TIPAaBOBBIX M OTHUYECKHX AaCIEKTOB WHOOPMAITMOHHBIX
TEXHOJIOTH, OCO3HAHUE OTBETCTBEHHOCTH JIIOJEH, BOBICUYEHHBIX B CO3/IaHUE U
MCIIOJIb30BaHNEe MH(POPMAIIMOHHBIX CUCTEM, pacpoCcTpaHeHHe HH(popMaLu;

CO3JaHUE YCIIOBH U Pa3BUTHsI HABBIKOB y4E€OHOM, TPOEKTHOM, HAYYHO-
HCCIIEI0BATENBCKOW M TBOPUECKOM AEATENBHOCTH, MOTUBALIMKM 00YYatOIUXCsl K
CaMOPAa3BUTHIO.

B conepsxanuu yue6Horo npeamera «MHpopMaTiKay BIICISIIOTCS YEThIPE
TEMaTUYECKUX pa3zela.

Paznen «ludpoBasi rpaMOTHOCTB» IOCBSIIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB M JPYIMX DJJIEMEHTOB IU(GPOBOTO OKPYKEHHsI, BKIIOYAs
KOMITBIOTEPHBIE CETH, HCHOJIB30BAHUIO CPEACTB OIEPAMOHHOW CHUCTEMBI,
pabore B cetu VIHTepHET ¥  UCIHOJIb30BAaHUIO HMHTEPHET-CEPBUCOB,
MH(OpMATMOHHONW 0€30MaCHOCTH.

Paznen «Teopermueckue ocHOBbI MHGOPMATHKH» BKIIOYAET B CeOs
MOHATUNHBIN amnmapar WHQOPMATUKU, BOMPOCHl KOAUPOBAHUS HH(OpMaluH,
u3MepeHus MH(POPMAIMOHHOTO 00BhEMaA JAHHBIX, OCHOBBI alIreOphbl JIOTUKU U
KOMITBIOTEPHOT'O MOZEITUPOBAHUS.

Paznen «AJropurMbl U MPOrpaMMHPOBAaHUE)» HAIPABICH HA Pa3BUTHUE
QITOPUTMUYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OLEHKY HUX
CJIO)KHOCTH, (OPMUpPOBAHKME HABBIKOB pealn3alldd MPOrpaMM Ha SA3BbIKaAX
IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HMHpopManmoHHBbIE TEXHOJOTMW» TIOCBSUIEH BOIPOCAM
npUMEHEHUs WHOOPMAIIMOHHBIX TEXHOJIOTHH, peaJu30BaHHBIX B MPUKIIAIHBIX
IPOrpaMMHBIX MPOAYKTaX U HHTEPHET-CEPBUCAX, B TOM YUCJIE B 3a/1a4ax aHaJIn3a
JAHHBIX, UCIOJIb30BAaHUIO 0a3 JMAHHBIX U AJEKTPOHHBIX TAOIUI] I PEIICHUS
MPUKJIAAHBIX 33]1a4.

B npuBenéunom nanee conaepxanuu yueoHoro npeamera « Mapopmatukay
KYPCHUBOM BBIJICJICHbl JOMOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOIST B
00s13aTeNIbHYI0 TporpaMMy OOyYEHHS, HO MOTYT OBbITh MPEIJIOKEHBI JIs
M3Y4YEHUS OTEIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM O0YYaOIIUMCS.

0a30BbIil  ypOBEHb M3y4YE€HHS HHPOPMATHKH PEKOMEHAYETCS IS
TE€XHOJIOTUYECKOr0  MpOQuUisi, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO W
uH(pOpPMAITMOHHYI0 Cchephl ACATEIBHOCTA. 0a30BBIA  YPOBEHb HM3yUCHHUS
uH(pOPMATUKK 00ECTICUMBAET: MOATOTOBKY OOYYarOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIEIHAIBHOCTH B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUN U WH)KCHEPHBIE
CHEUUATbHOCTH, YYaCTHE B NPOEKTHOW M HMCCIEN0BATEIbCKON NIEATEIBbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAINpPaBJICHUSAMHU OTpAci HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUHM, MOJITOTOBKY K YYacTUIO B OJIMMIIMAJAX U
caadye EquHoro rocy1apcTBEHHOTO SK3aMeHa Mo HH(POPMATHUKE.

[TocnenoBatenbHOCTh M3YUYEHUSI TEM B MpejAesiax OJHOTO rojia 00ydeHHs
MOXXET OBITh M3MEHEHa MO0 YCMOTPEHHUIO YUWUTENs MpU MOATOTOBKE padoueit
IPOrpaMMbl ¥ TOYPOUHOTO MIJIAHUPOBAHMS.



OO1ee 9uciIo 4acoB, pEKOMEHJIOBAHHBIX IS W3YYCHHS MHPOPMATHKU —
136 gacoB: B 10 kmacce — 68 dacoB (2 gaca B Hezelno), B 11 kiacce — 68 gacoB (2
yaca B HEJICIIIO).

COJAEPXKXAHUE OBYUEHUA
10 KITACC

udposasti rpaMOTHOCTD

TpeOoBaHus TEXHUKM O€30MACHOCTM W THUTHEHBl TMpu pabore ¢
KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[Ipuniunel  paboTbl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHUCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBIMIOJHEHUE MPOTPAMMBI
npoueccopoM. OnepaTtuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namsitb. OOMeH
JaHHBIMU C TOMONIpI0 MKWH. KOHTposepsl BHEIIHUX YCTpOMCTB. [Ipsamoint
JOCTYTI K ITaMSITH.

OCHOBHBIE ~ TEHACHIMM  Pa3BUTUSA  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkomnbroTepbl. PactipeienéHHble BEIYMCIUTENbHBIE CUCTEMBI U 00pabOoTKa
OONpIIMX JaHHBIX. MoOubHBIE HHUQPPOBBIE YCTPOMCTBA M HX POJb B
KOMMYHUKAIHUX. Bcerpoennsie KOMITBIOTEPBI. MUKpPOKOHTPOJIIIEPHL.
PoboTu3npoBaHHbIe IPOU3BOICTBA.

[IporpamMMHOe oOOecrieueHuEe KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Bunel nporpammHoro oOecredeHuss M UX HazHadeHwe. OcoOGeHHOCTH
OporpaMMHOro  o0ecredyeHuss MOOWJIBHBIX  ycTpoiictB.  [lapamnenbHoe
nporpammupoBanue. CucTeMHOe MporpaMMHoe obecrieyeHue. OnepannoHHbIE
cucteMbl. YTWINTHL. [lpaiiBepbl yCcTpouCcTB. MHCTAIUIIMA U AEUHCTAIUISILAS
MIPOTPAMMHOTO 00€CTICUEHUSI.

@aitnoBble cucTeMbl. [IpuHIUIIBI pa3MellleHuss U UMEHOBaHUs (pailyioB B
nojroBpeMeHHor namatu. [abnonsl Ay onucanus rpynn ¢aiios.

[Iporpammuoe obecrnieyeHue. JIuuen3zupoBaHue MPOrpaMMHOTO
obecnieueHuss u 1UPpoBbIX pecypcoB. IIpompuerapHoe u  cBOOOAHOE
nporpammHoe obecreuenne. Kommepueckoe 1 HEKOMMEPUYECKOE UCITOIb30BAHUE
MporpaMMHOro ooOecreyeHuss U 1UGPOBBIX pecypcoB. OTBETCTBEHHOCT,
yCTaHaBivMBaeMasi  3akoHojarenbCTBOM  Poccuiickonn ~ ®epepaunu  3a
HEMpPaBOMEPHOE HCMOJIb30BAaHUE MPOTPaMMHOIO obOecredeHuss U LUu(pPOBBIX
pecypcoB.

[IpyHUMIIBI TTOCTPOEHHS W anmnapaTHble KOMIOHEHTBI KOMIIBIOTEPHBIX
cereil. CereBbie mpotokoiibl. Ceth MHTEpHET. Anpecanust B cetu MHTEpHET.
[Tpotokonsl creka TCP/IP. Cucrema 1OMEHHBIX HMEH.

Paznenenue IP-cetn Ha monceru ¢ momomibio Macok nojceteil. CeTeBoe
agMuHHCTpUpoBaHue. [lomydeHne TaHHBIX O CETEBBIX HACTPOMKAX KOMITBIOTEPA.
[IpoBepka HanMuus CBSI3U € y370M ceTu. OmnpeaeseHue MapupyTa JIBUKEHUS
IIAKETOB.



Buast nestensHocth B cetu  Mutepner. CepBuckl HHTepHera.
['eonndopmarmonHsie  CUCTEMBI. [ €OJIOKAIIMOHHBIE CEPBUCHI  PEATHLHOTO
BpeMeHU (Hampumep, JIOKalus MOOWIBHBIX TeledOHOB, OMpeneIcHUE
3arpy>kK€HHOCTH aBTOMAarucTpalieii), OpOHUpPOBAHUE OMIIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCayru. ColManibHbIe CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aMMOJEHCTBUA U OoOMeHa JaHHBIMU. CeTeBOM
ATUKET: MpaBuiia MOBEJEHUsI B KubeprpocTtpanctse. [IpobieMa moaiMHHOCTH
noyiyaueHHoU uHpopmaiuu. OTKpeITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCIIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHojorui. OOmme  mpooiieMbl
3aIuThl UHPOpMauu U UHPOPMAIIMOHHON Oe3omacHocTu. CpelcTBa 3alluThl
uH(pOpMaIIUU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX
nHpopmanmoHHbIX cuctemax. [IpaBoBoe oOecrnieueHre MHPOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpalienie  HECAaHKIIMOHUPOBAHHOTO  JOCTyHma K  JIMYHOMU
KOHQUIECHIUAIBHOW  HUHpOpMAIMK,  XpaHsllehdcs Ha  MEPCOHAIBHOM
KOMITBIOTEPE, MOOWJIBHBIX  yCTpOMCTBax. BpemoHocHoe mnporpaMMHoOe
o0OecrieyeHne HM CHocoObl OOpPHOBI C HUM. AHTHBUPYCHBIE HPOrPaMMBI.
Opranuszanusi JUYHOTrO apxuBa uHpopMmanuu. Pe3epBHOE KONMUMpOBaHUE.
[TaponpHas 3ammTa apXuBa.

[udpoBanue maHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC HIU(QPHI.
[Mudper npoctoit 3amensl. [Mludp Lesaps. lludp Buxenepa. Anropurm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarnus, nanubie 1 3Hanus. MIHGopMalMoHHBIE TPOIIECCH B TPUPOIE,
TEXHHUKE U OOIIECTBE.

HenpepbiBHbBIE U TUCKpPETHBIE BEIWMYMHBI W CUTHaAIBL. HeobxoaumMocThb
JUCKpeTU3aluu MH(popMaluu, mpeaHa3HAYeHHOW JUisl XpaHEHUs, Meperadd u
00paboTKH B HU(POBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHWE. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIbI.
JlekoiupoBaHKe COOOIIEHUM, 3alTMCAHHBIX C IOMOIILI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne OJTHO3HAYHO AEKOJMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EquHuIer namMepenus konuuectBa nHbopmarui. AnhaBUTHBIN TOIX0]T
K OIIEHKE KOJIMYEeCTBA MH(MOPMAIIHH.

Cucremsl cuucnenusi. Pa3BépHyTas 3amuch LETBIX W APOOHBIX YUCET B
MO3UIIMOHHON cucteme cuuciieHus. CBONCTBa MO3UIIMOHHON 3amuCH 4YHCIa:
KOJIMYECTBO U(P B 3aMMCH, MPU3HAK JACIUMOCTH YHCIIa HA OCHOBAHHUE CUCTEMBbI
CUUCJIEHUSA. AITOPUTM NEPEBOJA LIEJIOT0 YUCia U3 P-uuHOI cUCTEMBbI CUMCTIEHUS
B JICCATUYHYIO. ATOPUTM TepeBoJa KOHEUHOU P-U4HON ApOoOH B IECITUUHYIO.
AJNTOPUTM TEPEeBOJIa EJOTO YKCIIA U3 JIECITUYHOM CUCTEMBI cuuciieHust B P-
nuyHyto. IlepeBoag KoHeuHOU necsTuyHOM Apobdu B P-uunyto. JIBonuHas,
BOCBMEPHUYHAS U IIECTHAAIIATEPUYHAS CUCTEMBI CUMCIICHUS, CBSA3b MEXYy HUMHU.



ApudmeTrueckue onepanu B MO3ULMOHHBIX CUCTEMax cyucieHus. TpounyHas
YpaBHOBEIIEHHAas CUCTEMa CYMCIEHHs. [[BomyHO-ZIecATHYHAs  CHUCTEMa
CUHCIICHHS.

Komuposanune tekctoB. KomupoBka ASCIl. OnmHOoOaiiTHBIE KOAMPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne MHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne wuzoOpaxenuit. OreHka UHGOPMAIMOHHOTO 00bEMa
rpa@uueckux JaHHBIX NPHU 3aJlaHHBIX pa3pelieHUH U TIyOMHE KOJIUPOBAHUS
nBsera. L[BeroBeie mMopenu. BekTtopHoe xomupoBanue. @opMathkl rpaduyecKux
daiinos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KomupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSTHOCTH KOJUPOBAHUS.

Anre0pa noruku. IloHsrtre BbICcKa3biBaHHs. Bbicka3piBaTenbHBIE (OPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue onepanuu. Tabauibl UCTUHHOCTH. JIOrMYecKue BBIPAKEHHUS.
Jlornyeckue ToxnaecTBa. J[oka3aTenbCTBO JIOTMYECKHX TOXJIECTB C IMOMOIIBIO
Ta0JIML UICTUHHOCTH. JIoruuecKkue onepanuu 1 ornepauuy Haj MHOKECTBAMM.

3akoHbI anreOpsl JIOTUKUA. DKBUBAJIEHTHBIE MPeoOpa30BaHUs JOTHYECKUX
BbIpakeHNU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornueckue GyHKIUU. 3aBUCUMOCTD KOJIMYECTBA BOSMOMKHBIX JIOTHYECKUX
(YHKIMI OT KoJIM4ecTBa apryMeHTOB. [1oJIHbIE CUCTEMBI TOTMUECKUX (PYHKITHI.

Kanonnueckue ¢opMbl  joruueckux  BblpaxkeHuil. CoBeplleHHbIE
IU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOpPMajbHbIE (DOPMBI, AITOPUTMBI HX
HOCTPOEHUS 1O TabJIMIE UICTUHHOCTH.

Jlornueckue >JIE€MEHTBI B COCTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropaszpsaseiii cymmaTop. 1locTpoeHne cxeMm Ha JTOTMYECKUX JJIEMEHTaX I10
3aIaHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3aIMCh JOTUYECKOTO BBIPAKEHHUS IO
JIOTUYECKOMN CXEME.

[IpeacraBnenue HeNbIX YMcea B MaMATH KommbioTepa. OTpaHUYEHHOCTb
Uana3oHa 4YHcesl MpU OrpaHUYEHUM KOJMYecTBa pas3psuoB. llepenonHenue
paspsiiHoi ceTku. be33HakoBbIe U 3HAKOBbBIE JaHHBIE. 3HAKOBBIN OUT. J|BOMYHBIN
JOTOJHUTENbHBIA KOJ OTPULATEIbHBIX YHCEIL.

[TobutoBble norMueckue omnepanuu. Jlormueckuii, apupMeTUYECKUd u
nukanyeckuii  capuru. [lludpoBanne ¢ MOMOIIBIO MOOWTOBOW ONEpAIUH
«uckmovaroee M.

IIpeacraBieHre BEIMIECTBEHHBIX YHCENI B MAMATH KOMIIbIOTEpA. 3Havamas
4acTh W MOPSAAOK uKcia. J[nama3zon 3HaUeHHUH BeNeCTBEHHBIX uncen. [IpobaemMbl
XPaHEHMsI BELIECTBEHHBIX YHCEJ, CBS3aHHBIE C OTPAHUYEHUEM KOJUYECTBA
pa3psaoB. BeimosiHeHne omnepanuil ¢ BEIIECTBEHHbIMM YHCIAMHU, HAKOILJICHUE
OIIUOOK MPU BBIYUCICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHUeE



Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB pabOTHI MPOCTEUIINX aITOPUTMOB
YIOPABJICHUS UCHOJHUTEISIMUA W BBIYMCIUTEIBHBIX aaropuTMoB. OnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOYEMBIN pe3yJIbTaT.

Oramnbl peleHus 3a1ad Ha KoMIbioTepe. MIHCTpyMeHTalbHbIE CPeCTBa:
TPAHCIATOP, OTIAAYUK, TpoduIupoBHMK. Kommuisius u MHTEpHperanus
nporpamm. BupTyanbHble MalllvHBbL.

WuTerpupoBanHas cpega pa3paboTku. MeTonbl OTHaIKU MPOTrPaMM.
Hcnonp3oBaHue TpacCUpoBOUHBIX Tabmuy. Otianousblil BeiBOA. [lomaroBoe
BBINOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHNI IEPEMEHHBIX.

S3pik  nporpammupoBanus (Python, Java, C++, C#). Tumbl gaHHBIX:
LICJIOYHUCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYeCKuEe. BerBieHus.
Cnoxuele ycnoBua. Luknel ¢ ycnoBuem. Lukiel 1o  mepeMeHHOM.
B3anMozameHseMOCTh  pa3NuYHBIX BHUJAOB LUKIOB. VIHBapWaHT IUKJA.
CocrapiieHue IUKIA C MCIOJIb30BAHUEM 3apaHee ONpeleEHHOr0 MHBapHaHTa
LUKJIA.

JlokymeHTHpoBaHue  mporpamMm.  Vcnonb3oBaHHe ~— KOMMEHTApHEB.
[ToaroToBka onucaHusi IPOrpaMMbl U MHCTPYKIIMH JJIs1 TOJIb30BATEIS.

AnroputmMbl 00paOOTKH HATypAJIbHBIX YHCEIl, 3aIIMCAHHBIX B O3UI[MOHHBIX
CUCTEMaxX CYHUCICHUS: pa30MEeHue 3amucu 4YKclia Ha OTIelbHbIE LUDpHI,
HaxX0XJI€HUE CYMMBbl U TpOU3BEACHHUS LU(DpP, HAXOXKACHHE MaKCUMaIbHON
(MuHUMAIBEHOW) UQPHIL.

Haxos1eHne Bcex IpoCThIX YKCeN B 3aJaHHOM auanasoHne. [IpeacraBnenue
yycia B BUJAE Ha0Opa NPOCTBIX COMHOXKUTENEH. AJTOpUTM OBICTPOTO
BO3BEJ/ICHUS B CTEIICHb.

OOpaboTka maHHBIX, XpaHAmUXcsS B (ainax. TekCcTOBbIE U TBOWYHBIC
¢aiinbl. DaitnoBble nepeMeHHble ((aiinoBble ykazarenu). Urtenue u3 Qaiina.
3anuch B ¢ail.

Pa3buenune 3amaun Ha mnonzazaudu. lloamporpammel (mpouenypsl U
¢ynkuuun). Pekypcus. PexypcuBHble 00beKkThl ((ppakTanbl). PexypcuBHbIE
npouenypsl U GpyHkuuu. Mcnonas3oBaHne cTeka AJisg OpraHu3alii peKypCUBHBIX
BBI30BOB.

Hcnonb3oBaHne CTaHIApTHOW OMOIMOTEKH SI3bIKa MPOTpaMMHUPOBAHUS.
[lonkmtoueHue OUONIMOTEK MOANPOrpaMM  CTOPOHHUX — MPOU3BOAUTENEH.
MoaynpHBIA NPUHLIAI HOCTPOEHUS IPOTPAMM.

Yucnennsle MeTonpl. ToyHOe M NPUOIMKEHHOE pEUICHHs 3aJayi.
UuciieHHbIE METOJBI PEIICHHWs] ypaBHEHUW: MeEToJ mepedopa, METo
noJIOBUHHOTO  jaeneHus. [IpuOnmxk€HHOE  BBIUMCICHHE JJIUH  KPUBBIX.
Boruncnenue momaneit Guryp ¢ MOMOUIbIO YHCIEHHBIX METOIOB (METOJ
OpsIMOYTOJIbHUKOB, MeToJ Tpaneuuii). Ilouck wmakcumyma (MUHUMYyMa)
(GyHKUIMU OHON MTEPEMEHHON METOIOM MOJOBUHHOTO JI€JICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (GyHKIMM — SI3bIKA
OpPOrpaMMHUpPOBAaHMS  JJisi  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI



00paOOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSABICHUN CHMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIOBa MO MNpoOEIbHBIM CHMBOJAM, MOMCK
IIOZCTPOKM BHYTPH JaHHOW CTPOKH, 3aMEHA HAWJIECHHOW NOACTPOKHU Ha JIPYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM aii(haBUTE, YyIOBIECTBOPSIOLINX
3aJlaHHbIM orpaHudeHusM. [IpeoOpa3oBaHue yucia B CUMBOJBHYIO CTPOKY U
0o0patHo.

MaccuBel U MOCIIENOBATEILHOCTH 4YHCEN. BplunciaeHne 0000IIEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa WM YHUCIOBOW IOCIEAOBATEIBHOCTH
(cyMMBI, TpOU3BENEHUS, CPEOHEro apu(MeTUYecKoro, MUHUMAIBHOIO U
MaKCUMaJIBHOI'O 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JINHEWHBII MOMCK 3aJaHHOTO 3HAYEHUS! B MacCHBE.

CopTtupoBKa 0IHOMEPHOT0 MaccuBa. [ [pocTsie MeTO1bI COPTUPOBKHU (METOT
My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCcTaBKaMu). COPTUPOBKA CIHUSHUEM.
breicTpass coptupoBka maccuBa (anroput™m QuickSort). JIBoMdHBIM TIOWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIe MacCUBbI (MaTpHIlbl). AJITOPUTMBI OOpPaOOTKH ABYMEPHBIX
MacCHBOB: 3aIlOJIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa 10 3aJaHHBIM
IpaBujaM, MOUCK 3JEMEHTa B JIBYMEPHOM MACCHBE, BBIYMCICHHE MaKCUMyMma
(MUHUMYMA) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB BYyMEPHOTO MACCHUBA.

NudopmanuoHHbie TEXHOJIOTUU

TexcToBblil poueccop. PenaktupoBanue u gopmatuponanue. IIpoBepka
opdorpapuu u rpammartuku. CpeiacTBa MOMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonb3zoBanne cTwieil. CTpyKTypUPOBaHHBIE TEKCTOBBIE
nokyMeHThel. CHocku, ornasieHue. KosuekTuBHas pabora ¢ JTOKyMEHTaMHU.
NHCcTpyMEHTBI pELieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. (OOnauHble
cepBuchl. JlenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HICTOYHUKOB U
opopmienusi onbdauorpaduyeckux ccbiiok. OPopMiieHne cucKa JUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHMUECKHE CPEACTBA BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEJAKTHPOBAHUS MaTEMATHYECKHX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 33/1a4M aHAJIM3a JAaHHBIX: TPOTHO3UPOBAHHUE,
KJIaccuuKanus, KiacTepusalus, aHaiau3 oTkiIoHeHuil. llocnemoBarenbHOCTH
pellIeHus 3a/1a4 aHAJIU3a JAHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OL[CHKA
KauecTBa JaHHBIX, BEIOOP W/WIIM IOCTPOEHUE MOJICITH, MPEe0Opa3oBaHKEe JAaHHBIX,
BU3YaJu3allMsl TaHHBIX, HHTEPIpPETALMs pe3yapTaToB. [IporpaMMHbie cpencTBa
U HMHTEPHET-CEPBUCHI JIsi OOpaOOTKH W TMpeACTaBleHUS NaHHBIX. bonbiine
naHHble. MammHHoe oOyueHue. IHTemeKTyanbHbIi aHaIu3 JaHHbBIX.

AHanu3 TaHHBIX C MOMOIIIbIO AJIEKTPOHHBIX TAa0NHIl. Bhruncienne cyMMBl,
cpeaHero  apupMeTuyeckoro, HauOOJbIIEr0 (HAaMMEHBIIEr0) 3HAYCHUS
nuanaszoHa. Beruucienue kosd@uimeHTa KOppensluud JABYX PSAIOB JaHHBIX.
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[loctpoenne cronOyaThiX, JMHEHYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpaduxoB ¢pynkuui. [logbop muHMM TpeHaa, pelieHne 3a1ad IPOTHO3UPOBAHUS.
YucneHHoe pelieHre YypaBHEHHWH C IOMOLIBI0 MOAOOpa mapaMmerpa.
OnTuMur3anus Kak MOMCK HaWIY4IIero peieHus B 3aJaHHbIX yCloBUsX. LleneBas
¢yHkus, orpaHudeHus. JlokanmpHble W TI00aIbHBIA MUHHUMYMBI IIE€JIEBOM
¢yskiuu. Pemenne 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KUIIACC

Teoperuyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckrue nmoaxoabl K OILIEHKE KoiudecTBa MHGOpMAIMHU. 3aKOH
agautuBHoCcTU MHGMopMmaruu. @opmyna Xaptinu. MHbopmaiys U BEpOsSTHOCTD.
®opmyia lllenHoHa.

Anroputmbl ckatusi gaHHbBIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi JaHHBIX C MOTEPSMHU. Y MEHBIICHUE
TyOMHBI KoupoBaHus 1BeTa. OCHOBHBIC HeH anropuTMoB cxatus JPEG, MP3.

CkopocTh Tmepefayu JIaHHBIX. 3aBUCUMOCTb BPEMEHHM Iepefayud  OT
MH(POPMAITMOHHOTO 00BhEMA TAHHBIX U XapAKTEPUCTUK KaHaja CBsI3U. [IpuunHbl
BO3BHUKHOBEHHUS OIIMOOK TMpu Tmepenade JaHHbIX. Kojbl, MO3BOISIONINE
OoOHapyXUBaTh U UCHPABIATH OIMIMOKH, BOSHUKAIOIIME MPU TNepeaade JaHHBIX.
Paccrostnue Xsmmunra. Konupoanue ¢ moBropeHueM 6utoB. Kojasl XoMMmuHra.

Cucrempl. KoMImOHEHTBI CHCTEMBI M HX B3amMojaciicTBhe. CHCTEMHBIN
s dext. Yrnpapienue kak nHOOpMAIMOHHBIN TIpoliecc. OOpaTHast CBS3b.

Mopgpenu u moaenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJIEIH
MOJIETTUPYEMOMY OOBEKTY HIIH TPOIECCY, IIEJIU MOoIeTupoBanus. @opManuzaus
PUKJIAIHBIX 3a7a4.

[IpeacraBnenune pe3yabTaTOB MOJACIMPOBAHUS B BHJIE, YIOOHOM ISt
BOCIIPHUATHSL 4YeloBeKoM. ['paduueckoe mpefcTaBiIeHUE MaHHBIX (CXEMBI,
TaOIULIbI, TPA(UKH).

I'padsl. OcHoBHbIE OHATHA. Buasl rpadoB. Onucanue rpadoB ¢ TOMOIIBIO
MAaTpUIl CMEXHOCTH, BECOBBIX MAaTpPHIl, CIHCKOB CMEXHOCTH. Pelienue
AITOPUTMUUYECKUX 3aJlad, CBSI3aHHBIX C aHaIU30M TpadoB (TOCTPOCHHE
ONTUMAJILHOTO TYTH MEXIy BeplimHamu Tpada, omnpenesieHHe KOJIMYeCTBa
Pa3IUYHBIX MyTEeH MEXAY BEPIIMHAMH OPHEHTHPOBAHHOTO AITUKINYCCKOTO
rpada).

HepeBbs. bunaproe nepeBo. [lepeBbs moncka. CrocoOsl 00xoma aepena.
[IpeacraBnenne apudmeTHUECKUX BBIpAKEHUN B BUAE AepeBa. JMCKpeTHbIE
UTPHI IBYX UTPOKOB C mojHo mHpopmarmeit. [loctpoenune nepesa mepedopa
BapUAHTOB, OMHCAHUE CTPATETUU WTPHI B TaOIM4HON (popme. BoiUrpoliiiHbie U
MIPOUTPHILITHBIC TO3UINH. BRIUTPHINTHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTO UHTEIUIeKTa. CepBUCH MAIIMHHOTO MEPEBOa U
pacno3HaBaHus yCTHOU peun. KoruutuBHbIE cepBUCH. neHTH(hUKAITNS 1 TIOUCK
u3o0paxeHuid,  pacrno3HaBaHue  Juil.  CaMo0Oy4armuecs  CUCTEMBI.
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HcKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonp30BaHne METON0B
MCKYCCTBEHHOT'O MHTEJUIEKTA B 00yJaroIuX cucteMax. Mcrnonbs30BaHne METOI0B
HUCKYCCTBEHHOIO  MHTEJUIEKTa B  poOOTOTEXHHMKE. MHTepHeT  Bewen.
[lepcnekTuBbl  pa3BUTHSI  KOMIBIOTEPHBIX  MHTEIUIEKTYaJIbHBIX  CHUCTEM.
HeliponHsle cetn.

AJITOPUTMBI U IPOrPAMMHUPOBAHHUE

Qopmanuzauuss NOOHATUSA  anroputMma. Mammnaa TelopuHra kak
YHUBEpCajbHas MOAENb BeruncieHul. Teszuc Uépua—TrropuHra.

Or1eHKa CJIOKHOCTH BRIUMCIICHUI. Bpemst paboThl U 00BEM HCTIOJIB3yeMOM
naMsITH, WX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OleHKa
ACUMIITOTHYECKON CJIOKHOCTH aJIrOPUTMOB. AJTOPUTMBI TMOJUHOMHAIBHOU
cnoxuocT. IlepebopHbie anroputmbl. [IpuMepsl pa3IMYHBIX aJITOPUTMOB
pEelEeHns OJJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTD.

[Tonck mpOCTBIX 4YWCEN B 33alaHHOM JMANa30HE C ITOMOLIBIO AJITOPUTMA
«pemeTo DparocheHar.

MHoropa3psaHbie Leble Yucia, 3aa4u JUIMHHOW apu()METHKHU.

CnoBapu (accollMaTUBHBIC MAacCCHUBBI, OTOOpPaKE€HMS). XAII-TAOIUIIBI.
[TocTpoeHune anpaBUTHO-4aCTOTHOTO CJIOBAPS JUIsl 33JaHHOTO TEKCTA.

Crexku. AHanu3 OpaBUIBHOCTH CKOOOYHOrO BBIpaXKEHUs. Bbruuciienue
apu(PMETUYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosb30BaHUE OYEpPEAN 11 BDEMEHHOTO XPAHEHUS JaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHrne MMUHMMaIbHOTO OCTOBHOTO Ji€peBa
B3BEILIEHHOT'O CBSA3HOI'O HEOPUEHTUPOBAHHOTO rpada. KoanmuecTtBo pasnuyHbIxX
nyTed MeXJIy BepIIMHAMU OpPUEHTHUPOBAHHOIO AalUKIMYECKoro rpada.
Anroput™m JleMKCTpHI.

JepeBpsa. Peanmmzanmsi nepeBa C TMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JBonunble (OuHapHble) pAepeBbs. I[locTpoeHue gepeBa Ajid  3aJaHHOTO
apu(pMETUYECKOTO BBIpaKEHHs. PeKypcHBHBIE alrOpUTMbl 00X0Ja JepeBa.
Hcnons3oBaHue cTeka U ouepeau Ajig 00xoda iepesa.

JluHaMu4ecKkoe NpPOrpaMMHPOBAHME KAaK METOJ pEIIEHUs 3a1ady ¢
COXPAaHEHUEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3aJa4yH, PEIIAEMbIE C ITOMOULIBIO
JTUHAMUYECKOTO MPOrpaMMHPOBAHUSA: BBIYMCICHHE PEKYPCHUBHBIX (QYHKIUH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALINN.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM TIpOorpaMMupoBaHuu. OOBEKTHI
u kyaccel. CBOMCTBa M METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIHN aHAIIN3.
Pa3paboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOIXOA.
Wukancynsauus, HacleJ0BaHue, TOJTUMOp(HU3M.

Cpensl ObicTpoOil pazpabotku mporpamm. I[IpoextupoBanue uHTEpdeiica
nosib3oBarens. Vcronb30BaHME TOTOBBIX YIPABISIEMBIX JJEMEHTOB IS
OCTPOEHUS uHTEepdeiica.

O630p  sa3pikOB  mporpammupoBanus. [lonstue o  mapagurmax
IPOrpaMMHUPOBAHMS.
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NupopmanuoHHbIE TEXHOJIOIHH

OTanbkl KOMIBIOTEPHO-MATEMATUYECKOTO MOJACIUPOBAHUS: IMOCTAaHOBKA
3ajayd, pa3paboTKa MOJEIM, TECTUPOBAHHE MOJEIH, KOMIIBIOTEPHBII
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAECIUPOBAHUS.

JluckpeTuzanusi Mpyu MaTeMaTUYECKOM MOJCIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MopenupoBanue ABWKEHUSA. MonaenupoBaHue OHOJIOTHYECKUX
cucreM. MareMaTndyeckue MOJEIM B  OJKOHOMHKE. BpluncnuTenbHbIE
AKCIIEPUMEHTHI C MOAEIISIMHU.

OO0paboTKa pe3ysbTaToB HKCIEPUMEHTa. MeTo/l HAMMEHBIIIUX KBaJIpaToB.
OneHka 4YHUCJIOBBIX MapaMeTpPOB MOJEITUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHre 3aBUCUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHhie  moaenu. Meroasl  Monte-Kapno. MmurtaimonHoe
MozenrpoBanue. CUCTEMbl MaCCOBOI0 OOCITYKUBAHHUS.

Tabnuunbie (pensiuMOHHBIC) 0a3bl MaHHBIX. Tabnauiia — mpeacTaBiICHUE
CBeJIeHHH 00 oJHOTHUIHBIX 00bekTax. Ilome, 3anmuce. Kiarou Tabmumnel. PadoTa ¢
roToBOM 0a30i JaHHBIX. 3amnojHeHue 0a3bl JaHHBIX. [louck, copTHpoBKa U
dbunbTpanus JaHHBIX. 3aMpOoCkl Ha BEIOOPKY JTAHHBIX. 3aMPOCHI C TTapaMeTpaMH.
Brruucnsiemsie moss B 3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. TUNBI CBs3eH MeEXAY TaOIUIAMU.
Buemnnii kmou. [lenoctHocTh 6a3bl MaHHBIX. 3ampoChl K MHOTOTAOJIMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [IoHsaTHE O CepBEpPHOM M KIMEHTCKOM YaCTAX
caiita. TeXHOJIOT Ul «KIIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEAOCTATKH. OCHOBBI
s3pika HTML wu xackamubix Tabmuny crtunedt (CSS). Cuenapum Ha sI3bIKe
JavaScript. ®opmbl Ha BeO-CTpaHHUILE.

Pa3merienne BeO-caliToB. Ycnyra XxocTuHra. 3arpyska (aiijioB Ha CauT.

BBon n300paxeHuil ¢ HCHOAb30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB
(g poBbIX QoToanmapaToB U MUKPOCKOIOB, BUIEOKAMED, CKAHEPOB U JPYTUX
yctpoiictB).  I'paduueckmit  penmaktop.  Paspemenue.  KangpupoBanue.
Ncnpasnenne nepcnektusbl. ['ncrorpamma. Koppekuuns ypoBHEH, KOPPEKLMS
uBeta. ObeciBeurBaHue 1IBETHBIX U300paxeHuid. Perymis. PaboTa ¢ oOnactamu.
OUIBTPHI.

MHorocnolinble n300pakeHus. TekcToBbie ciion. Macka ciosi. Kanambl.
Coxpanenue BbiiesieHHON o0acTh. [loaroToBka miuttocTpanuii 11 Be0-caiToB.
AHUMHUpOBaHHBIE H300paKEHUSI.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mopsKa dSJIEMEHTOB.
BripaBauBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcrons30Banne KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paKEHUH.

[IpyHIMIOBI TOCTPOEHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MOJICIICH.
Cerounsie Mozaenu. Marepuansl. MojaenupoBaHUE HCTOYHUKOB OCBEIICHHUS.
Kamepsl. AgautuBHbie TexHonoruu (3D-npunrtepsl). [lonsiTue o BUpTyanbHOR
peaIbHOCTH U JOTIOJHEHHOM peaTbHOCTH.
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IHNJIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA INPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
oOy4aromuxcsi pyKOBOJCTBOBAThCS CHOPMHUPOBAHHONW BHYTpPEHHEH MO3UIUEH
JUYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlM{, TMO3UTHUBHBIX BHYTPEHHUX
yOeXeHUH, COOTBETCTBYIOIIUX TPAJULIMOHHBIM IIEHHOCTAM POCCHICKOTO
00111ecTBa, paclIUPEHUE KU3HEHHOTO OMbITA U OMbITA ACSTEIHLHOCTU B MPOIIECCe
peanu3alMyd CpeJACTBaMHU Y4YeOHOro TMpeJMeTa OCHOBHBIX HaIpaBJICHUMN
BOCITUTATEIBHOU JIEATEIbHOCTH.

B pesynbraTe u3ydeHuss MH(OpMATUKM HA YPOBHE CPEIHETO OOIIETO
o0pa3zoBaHus y 00y4Jaromerocs: 0yayT copMUpPOBaHbI CIECIYIONINE TUIYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaKCHHUE
3aKOHAa M TPABONOPSAKA,  COOJIIOJIEHHE  OCHOBOMNOJATAOIIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U NHPOPMALTMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJOTUM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO()OOUM, ITUCKPUMHUHALIUKA TIO COILMAIBHBIM, PEIUTUO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM MPHU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

LEHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEIUIO, JTOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, TEXHOJIOTUSAX, IOHUMAHKUE 3HAYCHHS] HHPOPMATUKHU
KaK HayKH B )KH3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS,

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUY, BKIHOYAas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMUHBIE BUJBI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3nvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3JIOPOBOTO H  O€30mMacHoro oOpasza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO, B TOM YHUCIE 3a CYET
coOmoIeHus TpeOOBaHMI Oe3omacHoi AKCILTyaTalNU CpEICTB
WH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:
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FOTOBHOCTh K AKTUBHOM NEITEILHOCTH TEXHOJIOTMYECKOM M COLIMATIbLHOMU
HaIpaBJICHHOCTH, CITOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH "
CaMOCTOSITEIIHO BBITIOIHATH TaKylO AESTEIbHOCTD;

uHTEpec K cdepaMm TpodhecCHOHATBFHOM JeSTENbHOCTH, CBS3aHHBIM C
nH()OPMATUKOHN, MPOrpaMMUPOBAaHUEM U HH(GOPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTHIKEHUSX HAYKH MH(POPMATUKH U HAYIHO-TEXHUIECKOTO
mporpecca, yMEHHE COBEpIaTh OCO3HAHHBIM BHIOOp Oynymied mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa3OBaHHIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHME TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MpoOJieM U MyTel Ux
pelieHus, B TOM 4YHCIE€ C YYETOM BO3MOXHOCTEH WH(OPMAIIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKH, JOCTHKEHUSM HAayYHO-TEXHHUYECKOrO IMporpecca u
OOIlIECTBEHHOM TMPAKTUKH, 3a CYET MOHUMAaHUSA PoJau HUHPOPMAIMOHHBIX
pecypcoB, MH(POPMALMOHHBIX MPOIECCOB U MH(OPMALIMOHHBIX TEXHOJIOTHH B
yCIOBUSAX IM(PpoBOM TpaHchopmaruu MHOTHX cdep KU3HH COBPEMEHHOTO
00111eCTBa;

OCO3HaHHWE IICHHOCTH HAY4YHOM JESITEIbHOCTH, TOTOBHOCTh OCYIIIECTBIIAThH
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JICSITEILHOCTh MHIAUBUIYAIbHO U B TPYIIIIE.

B nporiecce 10CTHX EHNS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TPOTPAMMBI
mo HHPOpPMATHUKE Yy OOYYaIOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
WHTEIJIEKT, Mpe/oararonuii copMrUpoOBaHHOCTE:

caMOpEeryJMpOBaHUsl, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJanTHUPOBAThCA K
AMOIUOHAJILHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIOYAIOWIEW CTPEMIICHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATD, UCXOS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATHUH, BKIIIOYAIOMICH  CIIOCOOHOCTh MOHHUMATh AMOLHMOHAILHOE
COCTOSIHME JPyTHX, YUYUTBHIBATH €ro MPH OCYIIECTBICHUM KOMMYHHUKAIIHH,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJBbHBIX  HABHIKOB, BKJIIOYAIONIAX CIOCOOHOCTH  BBICTPAaMBATh
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI
B pesynbrate u3ydeHus WHGOpPMATUKM Ha YpPOBHE CPEOHETO OOIIEro
oOpa3zoBanust y oOyuatomerocss OyayT c(HOpPMUPOBAHBI METANpPEIMETHbBIE
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PE3yNbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YICOHBIX NEUCTBHUSIX, a HMEHHO —
MMO3HABATEIIbHBIE YHUBEpPCAIbHBIC YYCOHBIC MEUCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHBbIC y4eOHBIC NEHUCTBHSI, PETYISTUBHBIE YHUBEpPCAIbHbIC YIcOHbBIC
NEHUCTBUS, COBMECTHAS JCATCIBHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJlU3UpPOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JIsl CPABHEHUS,
KJaccuuKanu U 0000IICHHS;

OTIPENCNIATh IEIN JCSITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBIIATh 3aKOHOMEPHOCTH U TIPOTHBOPEUHMS B PacCMaTPHUBACMBIX
SIBJICHUSX

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTH, OIICHUBATh COOTBETCTBHE
PE3yNbTATOB MEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA EATCILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCJIOBHSAX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEITCHUH )KU3HCHHBIX MTPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh  HaBBIKAMH  y4€OHO-HCCIIEIOBATEIBCKOM W IPOCKTHOMU
JeATEeIIbHOCTH, HAaBBIKAMH pa3pelieHust pooiieM, CIOCOOHOCTHIO 1 TOTOBHOCTBIO
K CaMOCTOSITEILHOMY IIOMCKY METOJIOB PEIICHHUS MPaKTHYECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS,

OCYIIIECTBJIATh PA3JIMYHBIE BUIBI JEATEILHOCTH IO TIOJYYCHHIO HOBOTO
3HAHWS, €r0 MHTEPIIPETAIIMH, MPEeOOpPa30BaHUIO U NMPUMEHEHHUIO B Pa3TUIHBIX
y4eOHBIX CHTYyaIlUsAX, B TOM YHWCJE TPU CO3JaHWW yYEOHBIX W COITHATBHBIX
MIPOCKTOB;

dbopMHupOBaTE  HAYYHBIA  THN  MBINIICHUS,  BIAJAETh  HAYYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH U METOJaMHU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOU
NEATEIIbHOCTH M )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJIHM3UpOBaATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI JUIsl TOKa3aTelIbCTBA
CBOUX YTBEPIKJICHHM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYyYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYCCKHA OIEHWBATh WX JIOCTOBEPHOCTH, IMPOTHO3MPOBAThH H3MCHCHUEC B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;,
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OCYIIECTBIISTH IEJICHANIPABICHHBIN MMOUCK MEPEHOca CPEACTB U CIIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTU
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI M3 PAa3HBIX MIPEIAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOIbI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIE PEIICHUSI.

3) paboTa ¢ uHpopmManmeii:

BJIQJIeTh HaBbIKAMU TMOJYy4YEHUsS HMHPOPMAlMM M3 HCTOYHHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh TOMCK, aHAJIM3, CHUCTEMAaTHU3aIUI0 U
UHTEPIPETANIO HHPOPMALIUK PA3TUYHBIX BUJOB U (OPM MPEACTABICHHUS;

co3JaBaTh TEKCThl B pa3IMYHBIX (QopmMaTax C Y4€TOM Ha3HAYEHUSA
uHpopMaMM W LENEeBOM ayAUTOPUHU, BBIOMpPAs ONTUMAIBHYIO (QopMy
MIPE/ICTABJICHHS U BU3yaIN3allnu;

OILIEHMBATH JOCTOBEPHOCTh, ISTHTUMHOCTH HH(POPMAIIHH, €€ COOTBETCTBUE
MIPaBOBBIM M MOPATBHO-3THYECKUM HOPMaM;

HCIIONIh30BaTh CpPEACTBA HWH(POPMAINMOHHBIX M KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B PEIIICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPTaHU3aI[MOHHBIX
3a7a4 ¢ CcoOOJIIoJieHuEeM TPEeOOBAaHUM SPrOHOMHMKU, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepeKeHHsl, TMPABOBBIX M JTHUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON O€301aCHOCTH;

BJQJCTh  HAaBBIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIIHH,
MH(POPMAIIMOHHOM 0€30I1aCHOCTHU JIMYHOCTH.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHBbIE YUeOHbIe HeiiCTBUS

1) o6menmue:

OCYIIIECTBIIATH KOMMYHHKAITMU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HEBEpOAJIbHBIE CpPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYyallMi U
CMSAT4YaTh KOH(QIUKTHI;

BJIQJICTh PA3IMYHBIMM  criocoOamMu  OOIIEHUST U B3aUMOJICUCTBUS,
apTrYMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMSIT4aTh KOH(JIMKTHBIEC CUTYallUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C UCIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

IMOHUMATh U UCMOJIb30BaTh ITPEUMYIIIECTBA KOMAHAHON U UHAUBUAYATbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX NEUCTBHM C YUETOM OOIINX
WHTEPECOB U BOZMOYKHOCTEM KKIOTO YWICHA KOJJIEKTHUBA;

NPUHAMATh I€JIM COBMECTHOW JEATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAMHUPOBATH JACUCTBUSA MO MX JOCTHKECHHUIO: COCTaBJIATH IUIAH JCHCTBUM,
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pacripenenaTb poid C y4€TOM MHEHUH YYaCTHHUKOB, OOCYXXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOr0 Y4aCTHHKA KOMAaHIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraT HOBbIE MPOEKTHI, OLIEHWBATh HJIEM C TO3WIMH HOBH3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYLIECTBIISATh TO3UTHBHOE CTPATErHYecKoe IOBEACHUE B Pa3IUYHBIX
CUTYyAaIUSX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIBHYIO IESITEIbHOCTD, BHISIBISATD
po0JIeMbI, CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEILHOM
NEATEIIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOieMbl €  y4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEINOYTECHUN;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO IMUPOKOW IPYAUIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMM  TO3HABATEIBHON peduiekcuM KakK OCO3HaHUSs
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI PeJICKCUU JIJIsl OLICHKH CUTYyallluH, BEIOOpa
BEPHOT'O PEIICHHUS;

OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI W apPryMEHTBI JIPYTUX MpPU aHAJIM3E PE3yJIbTaTOB
NEATEIIBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX MpPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI
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B nmpouecce nzydenus Kkypca napopmatuku 0a30Boro ypoBHs 6 10 knacce
oOy4aromuMucs OyAyT JOCTUTHYTHI CIEIYIOIINUE MTPEeIMETHBIC PE3yIbTaThI:

BJIQJICHUE TPECTABICHUSIMU O POJIM MHQOpPMAIMM U CBSI3aHHBIX C HEH
MPOLIECCOB B MPHUPOJE, TEXHUKE W OOIIECTBE, MOHATUAMU «HHPOPMAIHIS,
«mHPOPMAIIMOHHBIN  MPOIECC», «CHCTEMa», «KOMIIOHCHTBI  CHCTEMBD»,
«cucTeMHBIN 3¢ HexT», «nHHOPMALIMOHHAS CUCTEMaY, «CUCTEMa yIPABICHUS;

BJIaJICHUE MeToAaMHu Ioucka uHbopmanuu B ceTu VHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIYYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu30BaTh OOJbIIMe JaHHbIC, NPUBOJIUTH TMPUMEPHI
UCTOYHHUKOB HUX TMOJYy4YEHUS U HAMNpaBJICHUS HCIOJb30BaHUSA, YMEHHE
KJaccu(UIIMPOBATh OCHOBHBIEC 33Jlayd aHaJIU3a JIaHHBIX (IIPOTHO3UMPOBAHMUE,
kinaccudukanus, — KilacTepusalusi,  aHalu3  OTKJIOHEHMH),  MOHHMMATH
MOCIIE0OBATEILHOCTh PEIIEHUST 3ajad aHajiu3a JJaHHBIX: cOOp MEPBHYHBIX
JaHHBIX, OYMCTKA W OIICHKa KadecTBa IaHHBIX, BBHIOOP W/HIM TIOCTPOEHHUE
MOJIeTIH, TpeoOpa3oBaHWe [AaHHBIX, BU3yaIM3alHs JaHHBIX, HWHTEpPIpETanus
pe3yIbTaTOB;

MOHUMAaHWE OCHOBHBIX NPHHIIMIIOB YCTPOWCTBA W (PYHKITMOHHUPOBAHHS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB, TEHACHIIUN
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTH;

BJIaJICHUE HAaBBIKAMU Pa0bOTHI C OMEPAIMOHHBIMUA CUCTEMaMU, OCHOBHBIMHU
BUJIAMU TIPOTPAMMHOTO OOECIeYeHUs1 I pelieHus ydeOHBIX 3ajlady  TI0
BBIOpAaHHOM CHEIUATN3alNY;

HAJIM4YMUE TIPEACTABICHUM O KOMIIBIOTEPHBIX CETSIX W UX pOJIU B
COBPEMEHHOM MUPE, 0 0a30BBIX MPUHIIUAIIAX OPTAHU3AIH U PYHKITMOHUPOBAHHUS
KOMITBIOTEPHBIX ~ ceTeil, 00  o0mux  TpUHIMIAX  pa3paboTKu U
(GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

MOHMMAaHWE YTIpo3 HH(POPMAIMOHHOW O€30MacCHOCTH, HCIIOJIb30BAHNE
METOJIOB W CPEACTB MPOTHUBOJCHCTBUS STUM yrpo3aM, COOJIOJACHHE Mep
0e30MmacHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE pacmipocTpaHeHHE
MEePCOHATBLHBIX JITAHHBIX, COOIOJICHHE TPEOOBAaHUM TEXHUKU O€30MaCHOCTU M
TUTHUEHBI TIPU pab0Te C KOMITBIOTEpAMH U APYTUMHU KOMIIOHEHTaMH ITU(POBOTO
OKpY>XCHHsI, TIOHHMMaHUE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U PabOTHI B ceTH MHTEpHET;

NOHUMAaHUE OCHOBHBIX MPHUHITUIOB JUCKPETU3AIMHN PA3JTUYHBIX BUIOB
uHopmMaIuu, yMEHUE OmpeesaTh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauuecKuX M 3BYKOBBIX JJAHHBIX MPU 33JaHHBIX MapaMeTpax IUCKpeTHU3aIu,
YMEHHE OIpPEAeNsATh CPEIHIOI CKOPOCTh IepeJadyd JIaHHBIX, OILIEHHWBAThH
M3MEHEHHE BPEMEHM Iepelavd NpU HW3MEHEHUH HH(OpMalMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTHUK KaHaa CBS3H;

YMEHHE UCTIOIh30BaTh IPH PEIICHUH 3aa4 CBOMCTBA MO3UITMOHHOM 3aIicy
qrcelsl, alTOpUTMa TOCTPOCHHUS 3allMCH YHWCIa B TMO3WIMOHHON cHcTeMe
CUMCIICHHS] C 3aJaHHBIM OCHOBAaHMEM W TIOCTPOCHHUs 4YHCIA IO CTPOKE,
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COJIepiKallle 3amuch 3TOr0 YKCIAa B MO3UIMOHHONW CHUCTEME CUMCICHUS C
3aJIaHHBIM OCHOBAHHMEM, YMEHHE BBHITIOJHATH apU(METUUECKHE OIEepariil B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

YMEHHE BBITIOIHATH MPeoOpa3oBaHusl JIOTHUECKUX BBIPAKEHUM, UCTIONIB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOWUTHh JIOTHYECKOE BBIPAKCHUE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpPMalbHBIX (opmMax IO 3aJaHHOUN
Ta0JMile MCTUHHOCTH, HCCIEeNOBaTh 00JIaCTb HCTUHHOCTU BBICKA3bIBaHUS,
COJICPIKAILIETO TIEPEMEHHBIE, PEIIaTh HECIOKHBIE JIOTUUECKUE YpPABHEHHUS H
CUCTEMBI YPaBHECHUIA;

NOHUMaHUEe 0a30BbIX aNTOPUTMOB OOpPaOOTKM YHUCIOBOM W TEKCTOBOMU
uH(popMaIuu (3arnuch Yucesl B MO3UIMOHHOM CUCTEME CUUCIICHUS], HAXOXKICHHUE
BCEX IMPOCTHIX YKCENl B 3aJlaHHOM JIMana3oHe, o0paboTKa MHOTOpPA3PSAHBIX
LENIbIX YKCEeJI, aHAJIU3 CUMBOJIBHBIX CTPOK MU JIPYTHX), aJrOPUTMOB TOUCKA U
COPTUPOBKH, YMEHHE OMPENENATh CJIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHME DJIEMEHTOB MAacCHUBa, COPTUPOBKA MAaccCHBa,
nepe0opHbIC AITOPUTMBI, TBOUYHBIN MOUCK) U TPUBOAUTH MPUMEPHI HECKOJIBKUX
AJTOPUTMOB PA3HOM CIIOXKHOCTH JIJISI pEIIEHUS OJTHOW 3a]1a4u;

BJIQJICHUE YHUBEPCATbHBIM S3bIKOM MPOTPAMMUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypaX [IaHHBIX, YMEHHUE WCIOJIb30BaTh OCHOBHBIE YIIPABJISIONINAE
KOHCTPYKIIMM, YMEHHE OCYLIECTBIIATh AHAIU3 MPEIJIOKEHHOW IPOTPaMMBbI:
OTIPENENATh PE3yAbTaThl PA0OTHI TPOrPAMMBI IIPH 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIIATh, IPU KAKUX UCXOIHBIX JTAHHBIX BO3MOXHO IMOJIYYEHHE YKa3aHHBIX
PE3yNbTATOB, BHISBIISATH JIAHHBIE, KOTOPHIE MOTYT MPUBECTH K OIITHOKE B paboTe
porpamMmbl, (HOpMyIUPOBATH MPEMIOKEHHUS O YIYUIICHUIO MPOTPAMMHOIO
KOJa;

YMEHHE CO3/laBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTpPAllUOHHbIE  MaTepUaJibl €  KCIOJBb30BAHUEM  BO3MOXKHOCTEU
COBPEMEHHBIX MTPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHME  HCMOJb30BaTh  JJICKTPOHHBIE  TAaOMWIBI  JJi1  aHaJu3a,
MpeCTaBICHUS U 00paOOTKH JaHHBIX (BKJIIOYAsl BHIYMCIEHUE CYMMBbI, CPEIHETO
apu(METUYECKOr0, HAWOOJbIIET0 W HAWUMEHBIIET0 3HAYCHUM, pEIlICHHE
ypaBHEHUH, BHIOOP ONTHUMAJIBLHOTO PEIICHUs, TOA00P JIMHUKA TPEHa, pelIeHUe
3a/1a4 MPOTHO3UPOBAHUS).

B nporiecce uzyuenus kypca nHpopMaTuku 6a30Bor0 ypoBHs ¢ 11 Knacce
oOy4JaronuMucs OyIyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIE PE3yIbTaThI:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KObI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOJMPOBAHUE COOOIICHUH (TIpePUKCHBIE KOJIbI), HCTIOIB30BaTh MPOCTEHIITHE
KOJIbI, KOTOPBIE MTO3BOJIIOT OOHAPYKMBATh U UCTIPABJISATH OMUOKY MPU TIepeaade
JAHHBIX, CTPOUTH KOJI, 00€CTICYMBAIOIINN HAMMEHBIIIYIO BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUSI MPU W3BECTHOW YaCTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
PabOThI MPOCTHIX AITOPUTMOB CKATHUS TAHHBIX;
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YMEHHE pelliaTh AITOPUTMUUECKHE 3a/1a4H, CBA3aHHBIE C aHAJTU30M IrpadoB
(3amaunM  TOCTPOEHHUSI ONTHMAJIBHOTO TMYTH MEXIy BepIIMHaMHu rpada,
ONpENENeHUs]  KOJMYECTBA  PA3jIMYHbIX  IMyTE€d  MEXAYy  BEPIIMHAMHU
OpPUEHTHUPOBAHHOTO AITUKINYECKOro rpada), yMeHHEe UCTIOIb30BaTh IEPEBhS IPU
aHalM3e M TOCTPOCHHM KOJOB M JUJIsl TPEACTABICHUS apUPMETHUYECKUX
BBIPQKCHHI, MPHU PEIIEHWU 3a7a4 IOHCKA U COPTUPOBKU, YMEHUE CTPOMUTh
JIEPEBO WIPBI 1O 3aJaHHOMY alIrOpUTMYy, pa3padaThiBaTh U 0OOCHOBBIBAThH
BBIUTPBIIIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEATM30BBIBATH B BUJE MPOrpaMM Oa30BbIC
ITOPUTMBI, YMEHHUE UCTIOIB30BATh B MPOTPAMMaX JTAHHBIE Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMYCHHM Ha JUANa3oH UX BO3MOKHBIX 3HAUEHHUU, TPUMEHSATH MPU
pEelIeHUN 3aJad CTPYKTYpbl JAHHBIX (CIHCKH, CJIOBApH, CTEKH, OYEpPE.H,
JIEpEBBS), HUCIOJIB30BaTh 0a30BbIE ONEPALMM CO CTPYKTypamHu JaHHBIX,
MIPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE MOANPOrpaMMbl i1 00pabOTKU
YUCJIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, HMCIOJIb30BaTh IpHU pa3padOTKe
nporpamMm OMOJMOTEKH MOANPOTrpaMM, 3HaTh (PYHKIIMOHAJIBHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pa3pabdOTKH, YMEHHE HCIOJIb30BaTh
CpelcTBa OTJIAJKU MporpaMM B Cpele NpOrpaMMHpPOBAaHUSA, YMEHHE
JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh B€O-CTPAHULIBI;

BJa/ICHUE OCHOBHBIMH CBEICHMSIMH O 0a3aX JdaHHBIX, HUX CTPYKTYpE,
CpEICTBaX CO3JaHUsl U PAadOTHl C HUMH, YMEHHE HCIOJb30BaTh TaOIMYHbIE
(pensoHHBIe) 6a3bl JAHHBIX (COCTABIISATH 3aIPOCHI B 0a3aX JaHHBIX, BHIITIOJIHATh
COPTHUPOBKY U MOUCK 3aIucell B 0a3e IaHHBIX, HATIOJIHATH pa3paboTaHHyIo 06a3y
JAHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHUE MCIO0JIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJETU s
aHajmu3a OOBEKTOB U TPOIECCOB: (HOPMYJIHMPOBATh IEJIb MOJIECITUPOBAHUS,
BBINIOJIHATh AQHAIM3 PE3yJIbTaTOB, NOJYYEHHBIX B XOJ€ MOJEIUPOBAHMS,
OLICHHBATh COOTBETCTBUE MOJEIHU MOJECIHUPYEMOMY OOBEKTY WM MPOLECCY,
MPEACTABISTH PE3YIbTAaThl MOJEIUPOBAHUS B HATJISIATHOM BUJIE;

YMEHUE OPraHu30BBIBaTh JMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHUEM PA3JIMYHBIX CPEICTB IU(GPOBBIX TEXHOJOTHH, MOHUMaHUE
BO3MOXKHOCTEM IM(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYI, LU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHKUE OCHOBHBIX TPUHIIUIIOB PaOOTHI, BO3MOXKHOCTEH U OTpaHUYEHHUS
MPUMEHEHHUS TEXHOJOTUI UCKYCCTBEHHOT'O MHTEIJIEKTA B Pa3IMUHbIX 00JIacTsX,
HaJIMYUe TMPEACTaBICHUN O Kpyre pelaeMbIX 3aJad MAIIUHHOTO OOy4YeHUs
(pacnio3HaBaHus, Kiaccuukanuu 151 MPOTHO3UPOBAHUS ) HaJIn4ne
OpeicTaBleHud 00 HCHOJb30BaHUM WH(DOPMAIMOHHBIX TEXHOJIOTHH B
pazIMYHbIX IpodeccuoHanbHbIX chepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaunmeHnoBaHMe pa3je/ioB U TeM KounuectBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n | NmporpamMmbl Bcero Koutposbmbie | TIpakTudeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. llndpoBasi rpaMOTHOCTH
11 Komnbrorep - yHuBepcanbHOE 3 bubnuorexa [JOK
' yCTPOMCTBO 00PabOTKU JaHHBIX https://m.edsoo.ru/af8b25f4
bu6mmoreka [IOK
12 Hporpammrioe odecnieucrue 3 https://m.edsoo.ru/af8b25f4
bubmuoreka [JOK
13 KowmribloTepheie ceth 3 https://m.edso00.ru/f47857e0
bu6mmoreka [JOK
14 nu
HOpMALHOHHAA Oe30MACHOCTE 4 https://m.edsoo.ru/af8b25f4
Wroro mo paszneny 13
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 [Ipencrasnenue nHpopmanuy B 9 1 bubmuorexa [IOK
' KOMIIBIOTEPE https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
22 OcroBe! anreOppi J1oruiH 8 1 https://m.edsoo.ru/af8b25f4
bu6mmorexa [ITOK
2. K
3 OMIILIOTCPHAS ApHpMETHKA 3 https://m.edsoo.ru/af8b25f4
Hroro o pasneny 20
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https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

Pa3nea 3. AinropuTmMbl M1 IPOrpaMMHUpPOBaHue

3.1 BBenenue B mporpamMmmupoBaHue 8 0.5 bubmorexa LIOK
' A porp P ' https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
3.2 BcnomorarenbHbIe anropuTMBI 4 2 https://m.edsoo.ru/f47857e0
bu6mmoreka [IOK
3.3 ‘luceHHbIC METOAEL 2 2 https://m.edso0.ru/f47857e0
3.4 ANTOpUTMBI 00pabOTKH 3 1 bubnunoreka [JOK
' CHUMBOJILHBIX JaHHBIX https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 5 2.5 https://m.edsoo.ru/fA7857e0
Uroro no pazaeny 22

Paznen 4. UndopmaunoHHbie TEXHOJIOTUH

bu6mmoreka [JOK
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 3 2 https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
4.2 ARRIIH3 JHHEIX 5 3 https://m.edsoo.ru/af8b25f4
Utoro mo pazneny 8
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I1O 68 0 15
I[MPOT'PAMME
11 KJIACC
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

KonuyecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTuyeckue
n/m | mporpaMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBBI MH()OPMATHKH
11 WNudopmanus u nHGopMamoHHbIE 5 25 bubnuorexa [JOK
' IPOLECCHI ' https://m.eds00.ru/f47857e0
bu6mmoreka [IOK
12 Monesmposarie 4 2 https://m.edsoo.ru/f47857e0
Hroro no pasneny 9
Pa3nea 2. AnropuTmMbl 1 IPOrpaMMHpPOBaHHUE
bu6mmoreka [IOK
21 IICMEHTI TEOPHIt AITOPHTMOB 3 1 https://m.edso0.ru/f47857e0
bu6mmoreka [JOK
2.2 A
JITOPHIMBL 1 CIPYRIYPHL AHHBIX 14 10 https://m.edso0.ru/f47857e0
OcHOBBI 00BEKTHO-
2.3 OPUEHTUPOBAHHOTO 8 45 bubmmorexa [TOK
' P P ' https://m.edsoo.ru/f47857e0
MIPOrpaMMHUPOBAHHUS
Hroro mo pazaeny 25
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
31 KomMmnberotepHo-MaTeMaTHUECKOE 4 ) bubnnorexa [JOK
' MOJEIUPOBAHNE https://m.edsoo.ru/af8b25f4
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/af8b25f4

bubmuoreka [JOK

3.2 basbl naHHbIX 5 4 https://m.edsoo.ru/af8b25f4
. bu6mmoreka [JOK
3.3 Beb-caiii: / 4 https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
3.4 Komms1orepras rpaguxa 4 3.5 https://m.edsoo.ru/af8b25f4
bu6mmoreka [IOK
3.5 3D-monennposanue 4 3 https://m.edsoo.ru/af8b25f4
Utoro no pazneny 24
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10
68 36.5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBO 4acoB i JJIeKTPOHHbIE
° ara
Tema ypoka uudgposbie

n/n Bcero KonTposabhbie | IlpakTnueckue H3yCHUs

oOpa3oBaTe/ibHbIE
padoThI padoThI

pecypcsbl

TpeboBanust TEXHUKU

0€30I1aCHOCTH X TUTMEHBI Ipu httpS://prlVakOV.Spb.rU/

school/probook/slides.ht
m

pa60Te C KOMIIBIOTCpAMH U

1. APYTUMH KOMIIOHEHTaMH 1
U(GPOBOTO OKPYKEHUS
[MpuHIHMITBL paOOTHI KOMITBIOTEPOB
Y KOMIIBIOTEPHBIX CUCTEM.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

OOMeH JaHHBIMH C TIOMOIIBIO

2. muH. KoHTpOosuiepbl BHENTHUX 1
YCTPOWCTB

0)
TEPATHBHAL, TOCTOARHAL 1 https://kpolyakov.spb.ru/

school/probook/slides.ht

AOJrOBPEMCHHAA MMaMATh.

3. KonTtposmieps! BHEITHIX 1 0
ycTporicts. [Ipsmoit qoctyn -
naMsITH
[MporpammHOe obecrieueHme https://kpolyakov.spb.ru/
" KOMITBIOTEPOB, KOMITBFOTEPHBIX 1 school/probook/slides.ht
CHCTEM U MOOMIIBHBIX YCTPOUCTB. m

CucreMHO€E MpOrpaMMHOE
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https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

obecnieyenue. OnepalnnoHHbIe
CHUCTCMBI.

Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapannensHoE
[IPOrpaMMHUPOBAHUE.
WNHcTanmnsauus n JeMHCTaUALNS
IIPOrpaMMHOT0 0OecreueHus

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

®daiinosrie cucteMbl. 111a0a0HbBI
IUIsL OTIMCAHMS TPYII (ailyioB.
3aKoHO0aTeNbCTBO Poccuiickoi
denepanuu B 001aCTH
MIPOTrPaMMHOTO 00ECTICUCHUSI 1
JaHHBIX

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

[IpuHIMIIBEI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI IIEpeJadyy TaHHBIX.
Pemenue 3anau.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

Certb Nntepuer. Pemenue 3anay.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

Pasznenenue IP-cetu Ha moaceTu ¢
IIOMOIIBIO MACOK IIOACETEH.
Pemenue 3amay.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m
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https://kpolyakov.spb.ru/school/probook/slides.htm
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https://kpolyakov.spb.ru/school/probook/slides.htm
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https://kpolyakov.spb.ru/school/probook/slides.htm
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https://kpolyakov.spb.ru/school/probook/slides.htm
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https://kpolyakov.spb.ru/school/probook/slides.htm

https://kpolyakov.spb.ru/
school/probook/slides.ht

10. NudopmannonHas 6e301macHOCTh m
B
PEAQHOCHEIC HpOTpaMMHoe https://kpolyakov.spb.ru/
o0ecriedyeHrne 1 MeTo 16l OOPHOBI € )
school/probook/slides.ht
11. HuM. [IpakTrueckas paboTa mo m
TeMe "AHTUBHPYCHBIE -
nporpamMmmsr"
https://kpolyakov.spb.ru/
school/probook/slides.ht
12. [IudpoBanme TaHHBIX m D
https://kpolyakov.spb.ru/
13 Anroput™ mmmdpoBanus RSA. school/probook/slides.ht
' Creranorpadwust m
Nudopmanus, 1aHHBIC ¥ 3HAHUS.
V() OpMALHONHELE TPOLECCET B https://kpolyakov.spb.ru/
pmatt pott school/probook/slides.ht
14. MPUPOJIE, TEXHUKE U OOIIECTBE. m
HenpepsiBHBIE U TUCKPETHBIE -
BEJIMYMHBI U CUTHAIIBI.
I{[:];)I-II/I(I){I\I/I{S eHI;(I): ip;: a:J:II{e(;Me HBIE ttps://kpolyakov.spb.ru/
P P P school/probook/slides.ht
15. KoJibl. JlekoaupoBaHue

COOOIIIEHHH, 3aIIMCAHHBIX C
MTOMOIIBIO0 HEPAaBHOMEPHBIX

m

28



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
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KOJI0B. YcioBue @aHo.
[TocTpoeHne oqHO3HAYHO
JEKOIUPYEMBIX KOJIOB C
nomoInpio aepesa. ['pad A A.
Mapkoga. Pemienue 3amau.

EnuHUIB 13MEpEeHUs KOJTHMYECTBA
nHpopmanuu. AndaBUTHBIN

https://kpolyakov.spb.ru/
school/probook/slides.ht

16.
MOAXO K OLIEHKE KOJIUYECTBA m
uHpopmanuu. Perrenue 3a1au.
https://kpolyakov.spb.ru/
CHUcTEMBI CUMCIIEHUS. ;
. school/probook/slides.ht
17. [TepeBon uncen u3 ogHOM m
CUCTEMBI CUHCIICHUS B IPYTYIO -
S ———— https://kpolyakov.spb.ru/
’ p school/probook/slides.ht
18. HIECTHAALATEpUYHAsL CUCTEMBI m
CUHCTICHHS, CBSI3b MEXTy HUMU -
https://kpolyakov.spb.ru/
school/probook/slides.ht
19. KonupoBanue TekcToB m
PactpoBoe konupoBaHue
HU300paKeHMI. https://kpolyakov.spb.ru/
20 [IBeToBBIC MOMETH. BekTopHOE school/probook/slides.ht

KoaupoBanue. @opmarsl (Haitinos.
TpéxmepHnas rpaduxa.
®pakTtanpHas rpaduka

m
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Koauposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX IIPH 33/1aHHBIX

https://kpolyakov.spb.ru/
school/probook/slides.ht

2L 4acTOTE JUCKPETU3AIUU U m
Pa3psAIHOCTH KOAUPOBAHUS.
Pemenue 3axau.
https://kpolyakov.spb.ru/
99, [IpakTrueckas pabora o TeMe school/probook/slides.ht
"Konuposanue nndopmarun" m
https://kpolyakov.spb.ru/
OCHOBBI AJIT€OPHI JIOTHKH .
school/probook/slides.ht
23. Jlornueckue oneparuu. TaOnuiibt m
HCTHHHOCTHU
ﬁg;izzziiz ::;ﬁ;fceg?' https://kpolvakov..spb.ru/
school/probook/slides.ht
24, JlokazaTenbCTBO TOrHYSCKUX m
TOXJIECTB C ITOMOIIBIO TAOJIHI] -
HCTHHHOCTHU
[IpakTuyeckas pabora o Teme https://kpolyakov.spb.ru/
o5 «[TocTpoeHue u aHanKu3 TaOIHII school/probook/slides.ht
' HCTHHHOCTHU B TaOJIMYHOM m
MIPOIIECCOpe
https://kpolyakov.spb.ru/
26 Jloruueckue onepanuu u school/probook/slides.ht

Oornepanru HaaQ MHOXCCTBaAMU

m
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3aKoHBI aIreOphl JIOTHKY.

https://kpolyakov.spb.ru/
school/probook/slides.ht

27. DOKBHBaJICHTHBIE TPe0Opa30BaHUs m
JIOTHYECKUX BhIpaKEHUI -
https://kpolyakov.spb.ru/
)8 Jloruueckue ypaBHEHHS U school/probook/slides.ht
' CHCTEMbI YPaBHEHHIA m
Jlornyeckue QyHKIHH.
3aBUCHUMOCTH KOJIMYECTBA https://kpolyakov.spb.ru/
29 BO3MOHBIX JIOTHUECKUX school/probook/slides.ht
' GYHKIHIA OT KOJMYECTBA m
aprymeHToB. [1oJHBIC CHCTEMBI
JIOTHYECKUX (DYHKITHI
Jlornueckue 3EMEHTHI B COCTABE https://kpolyakov.spb.ru/
30 KomretoTepa. Tpurrep. school/probook/slides.ht
' Cymmatop. MHoOropaspsHblii m
CyMMatop.
IpeacraBieHne MENbIX YUCET B
MaMsTH KOMITbIOTEPA.
OrpaHMyeHHOCTh AMana3oHa
qnfeﬂ I aHH{ieHHH https://kpolyakov.spb.ru/
prorp school/probook/slides.ht
31. KOJIMYECTBA PA3PsA0B.

be33HakoBEIC ¥ 3HAKOBEIC
aHHbIE. 3HAKOBBINA OUT.
JIBOMYHBIN JTOMMOJHUTEIBHBIN KO
OTPULIATENBHBIX YUCEI.

m
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[ToOGuTOBBIE TOTHUECKHE
onepauuu. Jlornueckui,

https://kpolyakov.spb.ru/
school/probook/slides.ht

32. . .
apu(METHUCCKUI U IUKINIECKHUI m
CIBUIH.
[pe1CTaABICHIE H XDAHEHIE B https://kpolyakov.spb.ru/
e p school/probook/slides.ht
33. MaMsITH KOMIIBIOTEpa m
BEILIECTBEHHBIX YUCEI -
https://education.yandex.
34, AHau3 alropuTMOB. ru/uchebnik
T Lot 1P ENCH LY. Ahe https://education.yandex.
35. P ru/uchebnik
IIPOTrpaMMHUPOBAHUS
https://education.yandex.
36. O0paboTKa IeNIbIX YHCelT ru/uchebnik
O0paboTKa BEIIECTBEHHBIX YHCEI. https://education.yandex.
37. CiyJaiiHble U IICEBIOCTyIaliHbIC ru/uchebnik
qucIa.
https://education.yandex.
38. Betsienus. CiioxHbIe yCIOBUS ru/uchebnik
https://education.yandex.
39. [ukJsl ¢ ycnoBueM ru/uchebnik
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[ukiel 1O NEPEMEHHOM.

https://education.yandex.

40. B3anMo3aMeHIEMOCTh Pa3IuYHbIX ru/uchebnik

BUJIOB ITUKJIOB

Haxoxzenne Bcex mpocThIX

YHCell B 33JaHHOM JIMaIia30He https://education.yandex.
41. [TpakTryeckas paboTta o Teme 0.5 ru/uchebnik

«Penienue 3a1a4 MeTo1I0M

nepedopar»

Menomssosarie cTanzapTHON https://education.yandex.
4. OMOIMOTEKH SI3BIKA culuchebnik

nporpamMmupoBanus. O6paboTka

JAHHBIX, XPAHAIIUXCS B (aiinax.

Pa3Ouenne 3amaun Ha mmoa3agadyu

[MoanporpamMmsl (TIPOLIEYPHI U https://education.yandex.
43. ¢ynkuun). [paktnyeckas padora ru/uchebnik

no teme "Pa3paboTka

noAnporpamMm".

Pexypcus. PexkypcuBHble 00BEKTHI

(bpaxrasi). Pexypenbiibie https://education.yandex.
44, IPOLE/yPBI ¥ QYHKIAH. ru/uchebnik

Hcnons3oBanue cTeka s

OpraHu3aIK PEKYPCUBHBIX

BBI30BOB.

[MpakTryeckas paboTa mo Teme https://edu_catlon.vandex.
45. 1 ru/uchebnik

"PexkypcuBHBIE IOAITPOrPaMMBI"
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46.

HucneHHbIE METOIBI.
[IpakTruyeckas pabora o Teme
«YucneHHoe peleHne
YpaBHEHUI»

https://education.yandex.

ru/uchebnik

47.

[IpakTuyeckas pabora o Teme
«[IpubnmxEHHOE BIUNCIEHHE
JUTMH KPHUBBIX U TUIOIIAICH
¢buryp», «Ilornck makcumyma
(MuHMMYMA) QYHKIIHI)

https://education.yandex.

ru/uchebnik

48.

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
ANTOpuUTMBI 00pPa0OTKH
CHUMBOJIBHBIX CTPOK: MOJICYET
KOJIMYECTBA MOSBICHU CHMBOJIA
B cTpoke. ['eHepanus cjoB B
3aIaHHOM aji(aBUTE.

https://education.yandex.

ru/uchebnik

49.

Anroput™msl 06paboTKH
CHUMBOJIBHBIX CTPOK: pa30OHeHne
CTPOKH Ha CJIOBa MO MPOOETbHBIM
CHUMBOJIaM, MOUCK MOACTPOKHU
BHYTPH JJAaHHOW CTPOKH; 3aME€Ha
HaJICHHON MOACTPOKHU Ha JPYTYIO
CTPOKY.

https://education.yandex.

ru/uchebnik

50.

[IpakTuueckas pabota 1o Teme
"O06paboTKa CTPOK ¢
UCIOJIb30BaHNUEM (YHKIUI
CTaHJAPTHOW OMOJIMOTEKH S3bIKA
IIpOrpaMMHUpOBaHus"

https://education.yandex.

ru/uchebnik
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51.

MaccuBsbI 1 TIOCTIEIOBATEIHHOCTH
yucen. [Ipaktuyeckas padora mo
TeMe "3anojgHeHne MaccuBa'.
O0600mEHHBIE XapaKTEPUCTUKHI
MaccHBa.

0.5

https://education.yandex.

ru/uchebnik

52.

JIMHEHBIN IIONCK 3aJaHHOIO
3HAYE€HHUSI B MacCHUBE.
[IpakTrueckas paboTa Mo Teme
"JINHENHBIN ITIOUCK 3aJaHHOTO
3HadyeHusa B Maccube", "Ilouck
MUHUMAJIBHOTO (MaKCUMAIBHOTO)
9JIEMEHTA B YHCIIOBOM MaccuBe'.

0.5

https://education.yandex.

ru/uchebnik

53.

CopTrpoBKa OTHOMEPHOTO
MaccuBa. [Ipocteie MeToasl
coptupoBkH. [IpakTHueckas
pabota no teme "IIpocTsie
METO/]Ibl COPTUPOBKHU Maccupa'.
beIcTpas copTupoBka MaccuBa
(anroput™m QuickSort).
[IpakTuyeckas pabora o Teme
"BbeicTpas copTupoBka MaccuBa”

0.5

https://education.yandex.

ru/uchebnik

54,

JIByMepHbIE MaCCUBBI (MaTpPHUIIbI).
AAropuTMbl 00pabOTKH MaTpPHLL.

https://education.yandex.

ru/uchebnik

55.

Pemrenne 3ama4u ananusa JaHHBIX

https://education.yandex.

ru/uchebnik

35



https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik
https://education.yandex.ru/uchebnik

CpencrBa TEKCTOBOIO

nporieccopa. [IpakTrueckas https://education.yandex.
56. pabota o Teme "BépcTka 1 ru/uchebnik

JOKYMEHTOB C MAaTEeMaTHYECKUMU

dbopmynamu"

https://education.yandex.

57. WHCTpYMEHTBI pelieH3UPOBaAHUS ru/uchebnik

OOnayHbIe CEPBUCHI.

[MpakTrueckas padboTa 1o Teme https://education.yandex.
58. "MHOroCTpaHHYHBIC JOKYMEHTBHI. 0,5 ru/uchebnik

KonnekTuBHas pabora ¢

JTOoKymMeHTamu"

https://education.yandex.

50. Amnanu3s naHHbIX. bosbime cu/uchebnik

naHHble. MammuHHOE 00ydeHHe

ABanus JaHHBIX ¢ IOMOIIBIO

AJIEKTPOHHBIX TAOJIHII. https://education.yandex.
60. [IpakTuyeckas pabora o Teme 1 ru/uchebnik

"AHanu3 IaHHBIX C TOMOIIbIO

3JIEKTPOHHBIX TabHI"

[Toctpoenue rpagukoB QyHKIHA.

[IpakTuyeckas pabora o Teme https://education.yandex.
61. "HarnsgHoe mpencTaBieHue 0.5 ru/uchebnik

PE3YJIBTaTOB CTATUCTUYECKOM

00pabOTKM JaHHBIX B BUJE
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JUarpamMm CpeCTBaMH PEIaKTOpa
ANEKTPOHHBIX TaOHII"

[Tox6op napamerpa.
[IpakTuyeckas pabora o Teme

https://education.yandex.

62. . 1 0.5 ru/uchebnik
"YucneHHoe peleHUe YpaBHEHHUM
C TIOMOIIBIO TOI00pa apameTpa”
OnTuMu3zaus Kaxk MOUCK
HAILTYRIIETO PEMiei B https://education.yandex.
63. 3aJJaHHBIX YCIOBUSX. L 05 ru/uchebnik
[IpakTnueckas padbota 1o Teme
"Pelienue 3a1a4 ONTUMU3ALUA C
ITOMOIIIbIO AJIEKTPOHHBIX Ta0 1"
64. PesepBHOE Bpems 1
65. PesepBHOE Bpems 1
66. PesepBHoe Bpems 1
67. PesepBHOE Bpems 1
68. PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10
68 0 21.5

I[TPOTPAMME
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11 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara
Tema ypoka uudposbie
n/m Bcero | KoHTpoibHbIe IIpakTHyeckue | HU3YyUeHHs
oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://kpolyakov.spb.ru
1 KonuuecTBo nHpOpMariyu L /school/probook/slides.h
' AJNTOPUTMBI CXKATHS JAHHBIX tm
Aunroput™ Xaddmana https://kpolyakov.spb.ru
5 [TpakTrdeckas padoTa 1Mo Teme L L /school/probook/slides.h
' "CokaTHe JaHHBIX C IIOMOIIBIO tm
anroputMma Xaddpmana"
Anro cKa a c
H(J)ITre p:;rbll_l EKIE;KI;?HX https://kpolyakov.spb.ru
PAMHL. TP | /school/probook/slides.h
3. pabota no Teme "Cixatue 1 0.5 tm
JTAHHBIX C MMOTEPSAMU -
(anroputmsl JPEG, MP3)"
CKopocTh nepenayn TaHHBIX https://kpolyakov.spb.ru
4 [Tomex0yCTOMYNBEIE KOJIBI. L /school/probook/slides.h
' [TpakTuyeckas pabora o Teme m
"IlomexoycToitunBbie KOIbI"
Cucrembl. KOMITOHEHTHI https://kpolyakov.spb.ru
5 CHUCTEMBI U UX B3aUMOJECHCTBUE. L /school/probook/slides.h
' CucremHblit 3 deKT. tm
YnpasneHue kak
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UH(OPMALIMOHHBIN MTPOIIeCC.
OGparHas CcBs3b

Mojenu 1 MOJIETMPOBAHUE
I'padmsr

https://kpolyakov.spb.ru
/school/probook/slides.h

6.
Pemenne 3amay ¢ TOMOIIBIO tm
rpa¢oB
https://kpolyakov.spb.ru
/school/probook/slides.h
7. HepeBbs
tm
O
CHOBL TCOpHH 1D https://kpolyakov.spb.ru
[IpakTuyeckas pabora o Teme :
. /school/probook/slides.h
8. "ITorcK BBIUTPBIIIHON m
CTPAaTETHUH B UI'PE C IOJTHOU -
uHpopmanuein"”
https://education.yandex
CpecTBa HCKYCCTBEHHOTO .ru/lab/classes/1321901/
UHTEIICKTA library/informatics/them
9. [IpakTuyeckas paborta o Teme e/48704/?end=2026-06-
"CpencTBa HCKYCCTBEHHOTO 21&grade=11&start=20
MHTEeJUIeKTa" 26-06-15
o
aﬂ?; Mi:ﬁzaﬁzuﬁiz?:m A https://kpolyakov.spb.ru
P ' P /school/probook/slides.h
10. KaK YHUBEPCAJIbHAs MOJEINb

BbIyKciIeHui. Te3uc Yépua—
Trropunra

tm
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[IpakTuyeckas pabora o Teme
"CocraBieHue npocTou

https://education.yandex

11. ru/teacher-ege/inf
MIPOTPaMMBI JIJISl MAITUHBI
Teropunra"
Mamuna ITocra https://kpolyakov.spb.ru
12. HopwmasnbHbie anropugmsr /prog/post.htm
MapxkoBa
A
;Ir;ptTMqu(;K:a 2t Sanada https://kpolyakov.spb.ru
H [IUMBI Yy. q )
pasp s A /school/probook/slides.h
13. ocraHoBa. HeBO3MOXXHOCTE m
aBTOMATHYECKON OTJIaIKHU -
nporpamm
[Mouck mpoCThIX YnCeN B https://kpolyakov.spb.ru
1 3a/IaHHOM JIMalla30HeE C /school/probook/slides.h
' MOMOIIIBIO AITOPUTMA «PEIIETO tm
Oparochenar
https://kpolyakov.spb.ru
[IpakTuyeckas pabora o Teme .
/school/probook/slides.h
15. "ITorck MPOCTBIX YUCEI B m
3aJaHHOM auara3one” -
MHOFOpa?,pS[,ZIHI:Ie uegme YyHCIa, https://kolyakov.spb.ru
Hn(PMETUKHU )
SaATH JUTHHHON ap © /school/probook/slides.h
16. [IpakTuyeckas paborta o Teme

"Peanu3ainus BEIYUCIECHUI C
MHOTOpa3psiAHbIMU YHCIaMu"

tm
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CrnoBapu (accouMaTuBHBIC
MacCHUBBI, 0TOOpa)keHus ). Xo1-

https://kpolyakov.spb.ru
/school/probook/slides.h

17. tabnuiel. [TocTpoeHue m
ar1(aBUTHO-4aCTOTHOTO CIIOBaps -
IUIA 3aJaHHOTO TEKCTa
AHanu3 TeKcTa Ha €CTECTBEHHOM
e, Brigelerme https://kpolyakov.spb.ru
- PP . /school/probook/slides.h
18. [I0CJIENOBATEIBHOCTEN IO m
mrabiony. PerynspHsie -
BbIpakeHHs. YaCTOTHBIN aHAIN3
https://kpolyakov.spb.ru
[TpakTueckas paboTta 1mo Teme .
| /school/probook/slides.h
19. AHanu3 TekcTa Ha m
€CTECTBEHHOM S3BIKE" —
Crexu. AHanu3 NpaBUIbHOCTH
CKOOOYHOTO BBIPAKECHUS https://kpolyakov.spb.ru
p ’ /school/probook/slides.h
20. Ouepenu. Mcnonb3oBanne m
ouepenu Al BpeMEHHOTO -
XPaHEHUS JaHHBIX.
IIpaxTrueckas pabota 1o TemMe
"é)mqmﬂeme P https://kpolyakov.spb.ru
/school/probook/slides.h
21. apu(METHUECKOTO BbIpaXKEHUS, m
3aMHUCaHHOTO B MOCT(HUKCHOMN -
dbopme"
IIpakTuueckas paboTa o Teme https://kpolyakov.spb.ru
22. p p /school/probook/slides.h

"Ucnonb3zoBanue ouepenn"

tm
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HepeBbs. Peanuzanus aepesa ¢
MOMOILBbIO CCHLTOUHBIX

CTPYKTYp. JBOnuHBIE

https://kpolyakov.spb.ru
/school/probook/slides.h

23. (OuHapHbBIE) EPEBbHS. tm

IToctpoenune nepesa aiist —

3aJJaHHOTO apH(PMETUIECKOTO

BBIPKCHUS

[MpakTuueckas paboTa mo Teme https://kpolyakov.spb.ru
24 "Mcnonb30BaHUE AEPEBbEB IS /school/probook/slides.h

' BBIYUCIICHHSI apH(PMETUICCKUX tm

BBIpKEHUI"

PexypcuBHBIE anTrOPUTMBI https://kpolyakov.spb.ru
o5 obxoma aepesa. Vcronp3oBanue /school/probook/slides.h

' cTeKa 1 ouepenau st 00xona tm

nepeBa

AnroputMmsl Ha rpadax.

[MocTpoeHre MUHUMATBLHOTO https://kpolyakov.spb.ru
26 OCTOBHOTO JIepeBa B3BEIICHHOTO /school/probook/slides.h

CBSI3HOT'O HEOPHEHTHPOBAHHOTO tm

rpada. O6xox rpada B rirybuny.

O6xox rpada B mmpuny.

KonnuectBo paznnuHbIX myTei https://kpolyakov.spb.ru
97, MEXy BEpIIMHAMU /school/probook/slides.h

OPUEHTHPOBAHHOTO
AIMKJINYEeCKOro rpada

tm
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[IpakTuyeckas pabora o Teme
"BrIuncieHne UIHHEI

https://kpolyakov.spb.ru
/school/probook/slides.h

28. KpaT4yanIero myTH Mex 1y m
BepirmHamu rpada (aaroputm -
Hetikctpsn)"
3amauu, perraeMbie ¢ TOMOIIBIO
JTUHAMHYECKOTO
POrPaMMHUPOBAHHSL. https://kpolyakov.spb.ru
29, [TpakTuyeckas pabora 1Mo TeMe /school/probook/slides.h
"Bpluncienune peKypcruBHBIX tm
(GYHKIMI ¢ TOMOLIBIO
JTUHAMHYECKOTO
nporpaMmmMupoBaHus"
3anauu, peraeMpie ¢ TOMOIIBIO https://kpolyakov.spb.ru
30. IUHAMUYECKOTO /school/probook/slides.h
[IPOrPaMMUPOBAHHUS: ITOACUYET m
KOJIMYECTBA BAPUAHTOB
Hgsgzz:fi‘f;ﬁf:z Ho Teme hitps://kpolyakov.spb.ru
/school/probook/slides.h
31. BapUAHTOB C TTIOMOIIBIO m
JTUHAMHYECKOTO
nporpamMmmupoBaHus"
https://kpolyakov.spb.ru
[Tonsitne 06 0OBHEKTHO- .
/school/probook/slides.h
32. OPUEHTHPOBAHHOM m
POrPaMMHUPOBAHUN -
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OOpexThI 1 Ki1accel. CBOMCTBA U

https://kpolyakov.spb.ru
/school/probook/slides.h

33.
METOJIbl 0ObEKTOB tm
https://kpolyakov.spb.ru
Hpaiririecxas pabora no reme /school/probook/slides.h
34. "M cronb30BaHue TOTOBBIX 1 m '
KJIACCOB B Iporpamme" —
Oranbl KOMIIbIOTEPHO-
sz?;iTiz:;m https://kpolyakov.spb.ru
ACTHP ] /school/probooki/slides.h
35. Juckperusanus npu m
MaTeMaTHUYECKOM o
MOACIINPOBAHNH HECTIPCPBIBHBIX
npoueccoB. MoaenupoBaHue
JABHUXXCHUS
https://kpolyakov.spb.ru
36 [MpakTuueckas paboTa mo Teme L /school/probook/slides.h
' "MoJenupoBanue ABUKEHHs" tm
M
5 szHHpZiaHHeC ore https://kpolyakov.spb.ru
HNOJIOTUYCCKUX CUCTEM. .
/school/probook/slides.h
37. [IpakTuueckas paboTta 1mo Teme 0.5

"MoaenupoBaHue
OMOJIOTUYECKNX CUCTEM"

tm
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BeposTHOCTHBIE MOJEINH.
[IpakTuyeckas pabora o Teme

https://kpolyakov.spb.ru
/school/probook/slides.h

38. "MMuTannoHHOE 05 m
MOJICIUPOBAHUE C TTIOMOIIBIO -
Metoga Mounrte-Kapio"
https://kpolyakov.spb.ru
39 Tabnuunble (PEIAHOHHBIE) /school/probook/slides.h
' 0a3bl JAaHHBIX tm
[Touck, coptupoBka u
WIbTPAlUs JaHHBIX. 3aIIPOCHI
I(-il)a Bblé)o HK I[aHHBIX 3amn pOCLI c https://kpolyakov.spb.ru
Py A ' p /school/probook/slides.h
40. napameTpamu. Beraucnsemslie m
nonisi B 3anpocax. [Ipaktudeckas -
pabora o Teme "Pabota c
roToBOM 0a30M JaHHBIX"
MHuorotabiau4Hble 0a3bl
aHHBIX. TUIBI CBSI3EN MEX,
A . Y https://kpolyakov.spb.ru
TabauaMu. BHENTHUI KITFOY. -
/school/probook/slides.h
41]. I{emocTHOCTH 0a3bl JTAHHBIX. 1 m
[TpakTrueckas paboTa 1o Teme _
"Pa3paboTka MHOTOTaOIMYHOMN
0a3bl JaHHBIX"
https://kpolyakov.spb.ru
42 3arpocsl K MHOTOTaOTHYHBIM L /school/probook/slides.h

0a3aM JaHHBIX.

tm
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[IpakTuyeckas pabora o Teme
"3anpockl K MHOTOTA0JIMYHON
0Oa3e maHHBIX"

SI3BIK ynipaBieHUs JTaHHBIMU
SQL. Ilpaktuueckas pabora 1mo

https://kpolyakov.spb.ru
/school/probook/slides.h

43, teMe "YpasieHUe JaHHBIMU C tm
MTOMOIIBIO si3bIKa SQL"
HHTepHeT- npuitoKeHus.
[ousiTHE O CepBepHOIt 1 https://kpolyakov.spb.ru
m KJIMEHTCKOM YacTsAX caiTa. /school/probook/slides.h
TexHonorus «KJINEHT — tm
cepBep», €€ JOCTOMHCTBA U
HEJIOCTaTKH
OcHoBsI s3p1ka HTML https://kpolyakov.spb.ru
45, [pakTHyeckas padboTta 1o Teme /school/probook/slides.h
"Co3gaHue TEKCTOBOM BeO- tm
cTpaHuLbl"
s o o
N S /school/probook/slides.h
46. BKJIIOYAIOUIEH MYJIbTUMEIUMHbBIC m
00BEKTHI (PUCYHKH, 3BYKOBBIE -
JIaHHbIE, BUE0)"
OCHOBVH KACKaZHbIX TaOIHI https://kpolyakov.spb.ru
ctueit (CSS). [paktuueckas .
/school/probook/slides.h
47. pabota no Teme "Odopmienue

CTPaHUIIBI C TIOMOIIbIO
KacKaIHbIX TaOmuI cTuiieii"

m
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https://kpolyakov.spb.ru
/school/probook/slides.h

48. Cuenapuu Ha s3p1Ke JavaScript m

®@opMbI Ha BEO-CTpaHHUIIE. httDS://kpolyakov.s_pb.ru

/school/probooki/slides.h

49. [IpakTuyeckas pabora o Teme 1 tm

"O6paboTka naHHBIX hopMm" -

Pa3memnienue Be6-caiiToB. https://kpolyakov.s_pb.ru

/school/probooki/slides.h

50. VYcnyra xoctuHra. 3arpyska m

(daiiaoB Ha calT —

Kanpuposanue. Mcnpasienue

nepcnekTuBsl. [ uctorpamma.

Koppexkiust ypoBHEH, KOPPEKIHSI

HBeTd. O6eCuBeqHBaHIfe https://kpolyakov.spb.ru

HBCTHDIX H306pamiHHH' /school/probook/slides.h
51. BBoj n3o0pakenuii ¢ 05 m

UCTIOJIB30BaHUEM PA3INIHBIX -

U(POBBIX YCTPOUCTB.

[TpakTrueckas paboTa 1o Teme

"Ob6paboTka uudpoBbIX

¢dororpaduit”

Perymis. Pabota ¢ oGnactsiMu. https://kpolyakov.spb.ru
5. Ounptpbl. [IpakTrueckas 05 /school/probook/slides.h

pabora o Teme "Perymin
¢ poBsIX poTorpaduii"

tm
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MHorocoiiHble H300pakeHusl.
TekcToBble cion. Macka ciios.
Kananel. Coxpanenue

https://kpolyakov.spb.ru
/school/probook/slides.h

53. .
BBIJICJICHHOW 00JIacTH. tm
[IpakTrueckas paboTta 1mo Teme
"MHorocaoiHbIe H300pakeHus"
Bexkropnas rpaduka.
BGKTOEI/ISaHIf}I (zaCTpOBHX httDS://kDOIVakOV'S.Db' "
. /school/probook/slides.h
54, nzoopakenuit. [IpakTudeckas m
pabora o Teme "BekropHas —
rpaguka"
Hpmrmet HOCTpoe,_HHH " https://kpolyakov.spb.ru
peHaKTHVpOBaHm TPEXMEPHPIX /school/probook/slides.h
55. moneneit. [IpakTudeckast pabota m
no TeMe "Co3/1aHne IpoCThIX -
TpEXMEpHBIX Mozesnei"
https://kpolyakov.spb.ru
Cerounble Moaenu. Marepuassl. .
/school/probook/slides.h
56. [Ipaktrueckas paboTa o Teme m
"CeTtounbsle Moaen'" -
MonenupoBaHue HCTOYHUKOB https://kpolyakov.spb.ru
57 OCBEILIEHUSI. /school/probook/slides.h
Kamepsi.ITpakTuueckas pabora tm
o Teme "Pennepunr"
Angurusable Texnoaoruu (3D- https://kpolvakov.s_pb.ru
58. /school/probook/slides.h

MIPUHTEPHI)

tm
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IlonsiTHE O BUPTYAIBHOU

PEaTbHOCTH U JIOTIOJHEHHOU

pEaTbHOCTH
59. PesepBHOe Bpems 1
60. PezepBHOE Bpems 1
61. PezepBHOE BpeMms 1
62. PesepBHOE Bpems 1
63. PezepBHOE BpeMms 1
64. PesepBHOE Bpems 1
65. PesepBHOE Bpems 1
66. PezepBHOE BpeMms 1
67. PesepBHOE Bpems 1
68. Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 68 0 36
I[MPOTPAMME

INPOBEPAEMBIE HA EI'D 10 THO®OPMATUKE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Konx nposepsiemoro

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTATaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

TpeOoBaHusl NPOrpPaMMbl CpeiHero od1ero 00pa3oBaHus
1. 3name (nonumamu)
[ToHMMaHKe OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA M (YHKIMOHHPOBAHUS COBPEMEHHBIX CTAI[MOHAPHBIX M
11 MOOUJIBHBIX KOMITBIOTEPOB; TEHICHIIUHN pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTUH; BiIaJIEHUE HABBIKAMU PabOTHI

C ONEpPAlMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHJIaMHU MPOTPAMMHOTO 00ECTICUeHUS AJIs PeUICHUS YIeOHBIX
3a/1a4y 10 BRIOPAHHOM CTICIIMaIM3aIliN

49




1.2

Haymune npeacraBieHnii 0 6a30BbIX NPUHIMIIAX OPTaHW3aLMHU U ()YHKIIMOHHUPOBAHUS KOMITBIOTEPHBIX CeTEH

1.3

ITornmanne OCHOBHBIX NIPUHOUIIOB JUCKPCTU3ALMN PA3JIMYHBIX BUIOB I/IH(bOpMaL[I/II/I

14

[Tonumanue 06a30BBIX aITOPUTMOB OOpPAOOTKM YHCIOBOH M TEKCTOBOW HMH(OpMAnM (3amMch YUCEN B
MO3UIIMOHHOM CUCTEME CUHCIICHHS, ICTUMOCTD LIEJIBIX YUCENT; HAX0XKACHUE BCEX MPOCTHIX YHCEI B 33laHHOM
JrarnazoHe; 00padoTKa MHOTOPA3PSIHBIX IENBIX YHCEI; aHATH3 CUMBOJBHBIX CTPOK M JIPYTHX), aJTOPUTMOB
TIOWCKA U COPTHPOBKH

1.5

3HaHue q)YHKI_II/IOHaJ'ILHBIG BO3MOXHOCTH MHCTPYMCHTAJIbHBIX CPCACTB CPCIbI pa3pa60TKH

1.6

Bnagenue oCHOBHBIMH CBEJCHUSIMU O 0azax HJAHHBIX, UX CTPYKTYPC, CPCACTBAX CO3JAHUS U pa6OTBI C HUMH

1.7

[ToHnMaHKEe BO3MOXHOCTEW M OrPAHWYCHUIN TEXHOJIOTUH HCKYCCTBEHHOTO MHTEIUICKTa B Pa3IMYHBIX
00JacTsax; HaIMYWe NPEICTABICHUH 00 HCIOJL30BaHUM WH(GOPMAIMOHHBIX TEXHOJOTHUH B Pa3IMYHBIX
npodeCCHOHAIBHBIX cdhepax

1.8

Biianenue TeopeTHYecKMM —ammaparoM, IO3BOJSIOIIMM — OCYIUECTBIIATH IIPEICTABICHUE 3aJaHHOIO
HaTypaJIbHOIO 4YHCJIa B Pa3JIMYHBIX CHUCTEMAax CUMUCICHHS; BBIIOJHATh IPEOOPa30BaHUS JIOTHYECKUX
BBIPQ)XEHUI, UCTOIb3Ysl 3aKOHBI aJreOphl JOTUKH; ONpPeNeNaTh KpaTdyallnii myTh BO B3BELUIEHHOM Ipade U
KOJIMYECTBO MyTEeH MEXAYy BEPIIMHAMU OPUEHTUPOBAHHOTO allMKJINYECKOTro rpada

Ymemso

2.1

YMeHue HCIOJIb30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUC MOJCIIN [JISI aHaJIN3a O0OBEKTOB H IMPpOLECCOB:
(1)0pMan/Ip0BaTB oejib  MOACIIMPOBAHUSA, BBIINOJHATH AHAJINM3 PE3YyJIbTATOB, IIOJYUYCHHBIX B XOI€
MOZCIIMPOBAHUS; OICHUBATL AICKBATHOCTb MOACIIN MOACITUPYCMOMY O6’L€KTy HJIK TIponeCCy; NpeACTABIIATH
PE3YIBbTATHI MOJACIIMPOBAHNA B HAITISITHOM BHUJIC

2.2

YMeHue kiaccU(pUIMPOBaTh OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (IPOTHO3HMpOBaHME, KiacCU(UKALUA,
KJIaCTEpU3alMsl, aHaJIu3 OTKJIOHEHMI); MOHMMAaTh IOCJIEJ0BATEIbHOCTh PEIICHUs 3a/ay aHajln3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OUYHMCTKA M OLIEHKAa KayecTBa JAHHBIX, BHIOOP M (MJIM) MOCTPOCHHE MOJEINH,
npeoOpa3oBaHue TaHHBIX, BU3YAJIH3AIMsl JaHHBIX, HHTEPIPETAUs pe3yIbTaToOB

2.3

YMmenue OIPCACIIATH HH(I)OpMaHHOHHLIﬁ 00BEM TCKCTOBBIX, Fpa(I)I/I‘-ICCKI/IX 1 3BYKOBBLIX JJaHHBIX IIPH 3aJaHHBIX
mapamMeTpax AUCKPETU3ALUU. YMmenue OMnpeaAciIATb CPEAHIOIO CKOPOCTH IMEPEaAavYu IOaHHBIX, OLCHHUBATH
HU3MCHCHUC BPCMCHU NIEpCAavIu ITPU USMCHCHU U I/IH(I)OpMaL[I/IOHHOI‘O 00BéMa JAaHHBIX U XapaKTCPHUCTHUK KaHaJIa
CBsA3U
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2.4

YMeHue CTpoUTh KOJI, 00ECNEeUnBaIONINA HAUMEHBIIYI0 BO3MOXKHYIO CPEAHIOI JUIMHY COOOLICHHS IpU
U3BECTHOHM YaCTOTE CUMBOJIOB

2.5

VMeHnue uCIoib30BaTh IIpu pCIICHUH 3aaa4 CBOMCTBaA HOSHHHOHHOﬁ 3aIMCHU YUCEII, aJITOPUTMBI ITIOCTPOCHUA
3allMCHu 4Yuciia B HOBPII.[PIOHHOﬁ CUCTCMC CHHCJIICHHUA C 3aJTaHHBIM OCHOBAHUECM U IIOCTPOCHUA YK CJIa 110 CTPOKCE,
conepmameﬁ 3aIIiCh 3TOI0 4HClia B HO3HHHOHHOI>1 CUCTEME CUHMCIICHHA C 3alaHHBIM OCHOBAHUEM; YMCHHC
BBIIIOJIHATH apI/I(bMeTI/I‘ICCKI/Ie oncpanr B HOSUITUOHHBIX CUCTCMAX CYHHUCJIICHU S

2.6

YMeHne CTpOHTH JIOTHYECKOE BBIPAXKEHUE B JU3BIOHKTUBHOW W KOHBIOHKTHBHOW HOPMAIBHBIX (hopMax Mo
3aJJaHHOI TaliMlle MCTUHHOCTH; MCCIEN0BaTh O00JacThb MCTUHHOCTH BBICKA3bIBAHMS, COJEpPIKALIEro
IIEPEMEHHBIE; PEIIATh HECIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemars alropuTMHYECKHe 3aJadd, CBS3aHHBIE C aHAIM30M rpadoB (3a1aud TOCTPOCHHUS
ONTHMAJIBHOTO IIYyTH MEXIy BepIIMHaMU Tpada, ONpeleseHHs KOJIMYECTBA PA3IUUYHBIX MyTeH MEXITy
BEPIIMHAMU OPUEHTUPOBAHHOI'O ALIMKJINYECKOT0 rpada)

2.8

YMeHne uCroib30BaTh JAEPEBhs MPU aHAIN3E M MOCTPOCHUU KOJIOB M JUIS TIPENICTABICHUS apu(hMETHIECKUX
BBIPAKECHUM, IIPU PELICHUM 3a]a4 MOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO HIPBI IO 3aJaHHOMY
ITOPUTMY; pa3padaThiBaTh U 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETUIO UTPBI

2.9

YMeHue aHaau3upoBaTh AJITOPUTMBI C  KCIOJNB30BAaHUEM TaOJIMIl TPAacCUPOBKH; ONpeneisaTh 0e3
WCIONIb30BAaHUS KOMITBIOTEpA PE3yJIbTaThl BBITIOJHEHHUS HECIOXHBIX MPOTpamMM, BKIIOYAIOMIMX IHKIIBI,
BETBJICHHS M TIOJIITPOTPAMMBI, TIPH 33JIaHHBIX UCXOJIHBIX JAHHBIX

2.10

YMeHue onpenensTh CI0XKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHpPOBAaHUE 3JIEMEHTOB
MaccHBa, COPTHPOBKA MacCUBa, NepeOOpHBbIE aIrOPUTMbI, JBOMYHBIA MOMCK) M MPUBOAUTH HPUMEPHI
HECKOJIBKUX AJITOPUTMOB PA3HOM CII0KHOCTH ISl pEIIEHUs OAHOW 3a1a4n
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Brianenue yHuBepcaibHBIM S3bIKOM IPOrpaMMUpoBaHus Beicokoro yposHsi (ITackans, Python, Java, C++, C#),
NPEJCTaBICHUAMU O O0a30BBIX TUIAX JAHHBIX U CTPYKTYypax IaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIIPABJISIONINE KOHCTPYKIIMH, yYMEHHE OCYIICCTBIATH aHAIN3 TPEAJIOKESHHOW IMPOTpaMMBI: OIMpPEeIsiTh
pe3yabTaThl paboThl MPOTpaMMbl MPHU 33JaHHBIX MCXOAHBIX JAHHBIX; ONpPENENATh, MPU KaKUX HCXOTHBIX
JaHHBIX BO3MOXKHO TIOJIy4€HHE YKa3aHHBIX Pe3yJbTAaTOB; BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPUBECTH K
omrOKe B paboTe nporpammsl; OPMYIMPOBATH NPEATOKEHHSI 10 YIYUIICHUIO TPOTPAMMHOTI0 KO

2.12

YMeHue peann3oBbIBaTH Ha BBIOPAHHOM JUIS M3YYEHHS S3bIKE MPOrPaMMHUpPOBAaHHUS BBICOKOTO YpPOBHS
(ITackanb, Python, Java, C++, C#) THmoBbIEe alrOPHUTMBI 0OPaOOTKH YUCENT, YUCIOBBIX MMOCICI0BATEIBHOCTEH
W MAaCCHBOB: NPCACTABIICHUC YNCJIa B BUJC Ha60pa IMMPOCTBIX COMHO)KPITGJICﬁ; HaXO0XICHUC MaKCHMaJIbHOU
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(MUHUMAaNBHOW) UUGPHI HATYpaJIbHOTO YHCJA, 3allMCAaHHOIO B CHCTEME CUMCIEHUS C OCHOBAaHHEM, HE
npebimatomuM  10; BbluncieHHe OOOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHBa WIIM YUCIOBOH
MOCTIeIOBATENbHOCTH  (CyMMBI, TPOM3BEACHUS  CPEAHEro  apu(METHYECKOro, MHHHMAIBHOTO H
MaKCUMAaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 3alaHHOMY YCIOBHIO); COPTUPOBKY
3JIEMEHTOB MAaCCHBA; YMEHHE UCII0JIb30BAaTh B IIPOrpaMMax JaHHBIE PA3JIMYHbBIX TUIIOB C yYETOM OIPaHUYCHUN
Ha JMana3oH UX BO3MOXHBIX 3HAUEHUI, NPUMEHSTh NPU PELICHUM 3a]ad CTPYKTYPbl JaHHBIX (CIHCKH,
CIIOBAapH, CTEKH, OUEPEIH, IEPEBbs); IPUMEHSTh CTAaHAAPTHBIC U COOCTBEHHBIE MTOANIPOTPAMMBI 17151 00pabOTKH
YUCIOBBIX JIaHHBIX W CHMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MpHU pa3paboTke MporpamMm OHOIMOTEKH
MOANPOrPAMM; YMEHHE HCII0JIb30BATh CPEACTBA OTJIAKH IPOIPAMM B CPEJE IPOrPAMMUPOBAHMS

YMeHue ucronb30BaTh MEKTPOHHBIE TAOIHUIIBI 1JIS aHATIU3a, IPECTABIICHUS U 00pabOTKH JaHHBIX (BKIIIOYast

2.13 BBIOOP ONTHUMAIIGHOTO pEHICHHs, MOAO0Op JIMHUU TpEHAa, PElICHUE 3aJad IPOTHO3MPOBAHHMS), YMEHHE
HCII0JIb30BaTh TaOJMYHbIE (PEJIILIMOHHBIE) 0a3bl JAHHBIX U CIPABOYHBIE CHCTEMBbI
YMeHne opraHu30BbIBATh JIMYHOE MHPOPMALIMOHHOE MPOCTPAHCTBO C MCIIOJIB30BAHHEM PA3IMYHBIX CPEACTB
2.14 UM(POBBIX TEXHOJOTHH; MOHMMaHHE BO3MOXXHOCTEH LU(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT,

1M (POBBIX 00pa30BaTEIbHBIX CEPBUCOB
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HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O UH®OPMATUKE

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKaHUSA

1

Iudposasi rpaMOTHOCTH

11

OCHOBHBIE TEHJIECHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapannenpHble BBIYMCIEHUSA. MHOTOIIPOLECCOPHBIE CUCTEMBI.
PacnpenenéHnble BEIYMCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJIBIINX
JAHHBIX

1.2

[IpuHIUIIBI TOCTPOCHUS U aIlllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETCH.
CereBbie npotokonsl. Cerp WHTepHer. Appecanus B cetu MHTepHer.
ITpotokonsl creka TCP/IP. Cucrema momennsix uMéEH. Paznenenue IP-cetu
Ha IMOJICETH C MOMOIIBI0 MAaCOK IOJCETeH

1.3

daiinosas cucrema. [louck B paiinoBoii cucteme. [IpuHIMIBI pa3MemeHus u
MMEHOBaHUs (aiioB B gosnroBpeMeHHON namsaTu. 11abmoHbl 11 onucaHus

rpymi ¢aiiion

14

CKOpOCTI) nepeaayn JaHHBIX. 3aBUCHMOCTD BpEMCHH II€p€aa4yu OT
PIH(bOpMaI_[I/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

HIudpoBanue naHHbIX. CHMMETpUYHbIE M HECUMMETPHYHBIE LIH(PHI.
Mudpsr npoctoit 3amensl. [udp Lesaps. udpp Buxenepa. Aaroputm
mdpoBanus RSA

1.6

Kopapbl, no3Bosstone oOHapyX1BaTh U UCIPABIIATh OLIMOKH, BOZHUKAIOIINE
nmpu nepenade JgaHHbIX. Paccrosnme Xommuera.  Koguposanue ¢
noBropeHueM 6utoB. Kojasl XaMMuHra

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JlBouuHOE€ KOAMpOBaHWE. PaBHOMEpHBIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3aMUCaHHBIX C IMOMOUIbI0 HEPaBHOMEPHBIX
konoB. YcnoBue Pano. IlocTpoeHne 0JHO3HAUYHO IEKOAUPYEMBIX KOJOB C
MIOMOILBIO JiepeBa

2.2

Teopernueckne moaxojpl K OLEHKE KoiaudecTBa MH(popmauuu. EnnHuiel
U3MEpeHusl KoJuuecTBa HHQPopMauuu. An(aBUTHBIA MOAXOJ K OILEHKE
KOJIM4YeCTBa MH(pOpManuu. 3aKOH aaauTUBHOCTH HHpopmanmu. Dopmyna
Xapriu. Madopmarnus u BepositTHOCTh. Popmyna HleHHoHa

2.3

Cuctemsl cuucineHus. Pa3BépHyras 3amuch LENbIX M APOOHBIX dYHCENT B
MO3UIMOHHON cucTeMe cuuciieHus. CBONCTBa MO3UIIMOHHOM 3alUCH YKCia:
KOJIMYECTBO LM(p B 3amMCH, MPHU3HAK JAEIMMOCTH YHCIIa HAa OCHOBaHHE
CUCTEMBI CUHMCJIEHMs. ANTOpPUTM IepeBoja IeJoro uuciaa u3 P-udHoil
CHCTEMBbI CUUCIICHHS B IECATHUHYIO. AJITOPUTM IE€PeBO/1a KOHEUHOM P-muHOM
Ipodu B JECATHUHYIO. AJNTOPUTM IEpPeBOJia IeJIOr0 YUCIa U3 JECITHUHOM
cucTeMbl cuuciieHus B P-uunyto. IlepeBos koHeUHOM fecsTUYHOM 1podu B P-
nyHyto. JIBoMuHas, BOCbMEpHYHAs M IIECTHAALATEPUYHAs CHCTEMBbI
CUMCIIEHUS, CBA3b MeXAy HHUMU. ApudmeTuyeckue ornepanuu B
MTO3UIIMOHHBIX CUCTEMAX CUUCICHUS

2.4

TpoudHasi ypaBHOBELICHHAasi CUCTEMa CUYHCICHUA. J[BOMYHO-AECATUYHAS
CHUCTEMa CUUCIIEHUS
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2.5

KomupoBanue tekcroB. KomupoBka ASCIl. OnHoGalTHBIE KOAMPOBKU.
Cranmapt UNICODE. Komguposka UTF-8. Onpenenenue napopMannoHHOTO
00bEMa TEKCTOBBIX COOOIIECHUI

2.6

KomupoBanue  m3o0paxenuit. Ouenka wuHpOpManmuoHHoro o0BEMa
rpaguyYecKruX JaHHBIX MPH 33JaHHBIX Pa3pEeIICHUU U TIIyOHMHE KOAMPOBAHMS
nsera. L{BeroBbie Monenu. KogupoBanue 3Byka. OnieHka HHPOPMAILIMOHHOTO
00bEMa 3BYKOBBIX MJaHHBIX NpPU 3aJaHHBIX YacTOTE JAWUCKPETH3alUU W
Pa3psIHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IlonsTe BBICKa3bIBaHMA. BbICKa3bpiBaTeNbHBIE (DOPMEI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornuyeckue onepanuu. TaOaumbl UCTUHHOCTH. JlOrHUecKue BBIPAYKEHHUS.
Jlormueckue ToxxaecTBa. Jlormdeckue onepanMM U ONEPALlAA  HaJk
MHOECTBaMU.

3aKkoHbl anreOphl JIOTUKU. OKBUBAJIEHTHBIE MPEeoOpa3oBaHUS JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHUM.

Jlornuyeckue (yHKUMU. 3aBUCHUMOCTh KOJUYECTBA BO3MOKHBIX JIOTMUECKHX
(GYHKINN OT KOJIMYECTBA apPTyMEHTOB.

Kanonuueckue opMbl JOTHYECKUX BhIPAKEHHH

2.8

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAaJIbHBLIC (bOpMLI,
AITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue NCTUHHOCTHU

2.9

Jlormueckue n3ieMeHTBl B cocraBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psausiii cymmarop. Iloctpoenne cxem Ha JTIOTHYECKUX SJIEMEHTax
10 33JJaHHOMY JIOTHYE€CKOMY BBIPKEHUIO. 3aIMUCh JOTUYECKOTO BBIPAKEHUS
10 JIOTUYECKON CXeme

2.10

Mogenu u monenupoBanue. Llenn mMoaenupoBaHus. AJEKBaTHOCTb MOJIENIN
MOJIETUpyeMOMY OOBEKTY MM mpoueccy. Popmanuzanusi HPUKIATHBIX
3aj1ad.

[IpencraBnenure pe3yabTaTOB MOJEIUPOBaHUS B BUAE, YIOOHOM JUIs
BOCIIPUATHS 4eloBeKOM. ['paduueckoe mnpencTaBiIeHHE AAaHHBIX (CXEMBI,
Ta0JInLIbI, rpaduKm).

211

[IpencraBienue HenbIx 4ucea B MaMaATH Kommbiorepa. OrpaHU4YeHHOCTb
JUarna3oHa YuceN IpU OrpaHUYEHMH KOJndecTBa pa3psnos. Ilepenonnenue
pa3psanHON ceTku. be33HakoBblE W 3HAKOBBIE JIaHHBIC. 3HAKOBBINA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KO/ OTPULIATENIbHBIX YNCET.

[loburoBele normyeckue omnepanuu. Jlornueckui, apupMeTHUEeCKUd Hu
nukianyeckuit cauru. UludpoBaHue ¢ NMOMONIBI0 MOOMTOBON ONEparuu
«uckarogaromee NI

2.12

HpeI[CTaBJ'[eHI/Ie BCIICCTBCHHBLIX YHUCCII B INaMATH KOMIIBIOTEPA. 3Haqama51
4YaCTb W HOpAAOK YHCJIA. I[I/IaHEBOH 3HA4YCHHI BCIICCTBCHHBLIX YHUCCII.
HpO6J’I€MBI XpaHCHUS BCHICCTBCHHBIX YHMCCJI, CBA3AHHBLIC C OrpPpaHUYCHUCM
KOJIMYCCTBA pa3psaa0B. Brinonnenue OHepaL[I/Ifl C BCHOICCTBCHHBIMU 4HCJIaMU,
HaKOIUIEHUE OIIHMOOK IMPU BBIYHUCIICHUAX

2.13

I'padbr. OcHoBHble noHATUSA. Buasl rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHUl] CMEXKHOCTH, BECOBBIX MaTpHI], CIIMCKOB CMEXHOCTHU. PemeHue
AITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX C aHamu3oM TpadoB (MOCTpoeHUE
ONTUMAJILHOTO MYTH MEXJy BepIIMHAMHU rpada, onpeneseHne KoJudecTBa
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Pa3IMYHBIX MYTEH MEXIYy BEpIIMHAMU OPUEHTHUPOBAHHOIO ALMKIAYECKOIO
rpaga)

2.14

HepeBns. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObsl 00xona Jepena.
[IpencraBnenne  apupMETHYECKHMX  BBIpAXKEHUH B BHUOE  JepeBa.
Hcnonb3oBanue rpadoB U 1epeBbEB MpPU OMHCAHUU OOBEKTOB U MPOLIECCOB
OKPY>KaoIIIEro Mupa

2.15

JIMCKpEeTHBIE WTPBI ABYX WTPOKOB C MosiHOW uH(popmauueil. [ToctpoeHue
JiepeBa nnepedopa BapuaHTOB, OMMCAHUE CTPATErMH UIPhI B TAOIUYHOM (hopMe.
BbIurpheliliHbple ¥ IPOUTPBIIIHBIE TO3UIMHU. BhIMrphIIIHbIE CTpaTeruu

2.16

CpenctBa  WCKYCCTBEHHOTO HHTEIUIEKTa. UWOeHTHUKAIUS ©  TOUCK
M300paXeHW,  paclo3HaBaHHWE  JIMII. Hcnonp3oBaHue  METOAOB
MCKYCCTBEHHOTO HMHTEIUIEKTa B OOyYalomuUX cucreMax. lcronb3oBaHue
METOJIOB UCKYCCTBEHHOT'O MHTEIJIEKTa B poboToTexHuke. MIHTepHeT Belei.
Heiiponnsie cetn

AJNTrOpUTMBI ¥ IPOIPaMMHUPOBAHKE

3.1

@opManu3zanuss  NOHATHS — anroputMa. Mammnaa  TeropuHra  kax
YHHUBEpCaAJIbHAsI MOAEIb BBIUNCICHUN

3.2

OneHka CIOXXHOCTH BbIYHCIeHUN. BpeMs paboTbl 1 00bEM HCHOIB3YyeMOU
naMsATH, HMX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OreHka
ACUMIITOTUYECKON CII0KHOCTHU aJrOPUTMOB. AJITOPUTMBI NOJMHOMHUAIBHON
cioxkHoctu. Ilepebopubie anroput™mel. [Ipumepsl pa3TUYHBIX aITOPUTMOB
penieHust OTHOM 3a/1a4, KOTOPbIE UMEIOT Pa3IuYHYIO CJI0KHOCTb

3.3

Omnpenenenre BO3MOXKHBIX Pe3ylbTaTOB PabOThl MPOCTEHIINX AITOPUTMOB
YIpaBICHUS UCTIOTHUTEISIMU U BBIYUCITUTENBHBIX aIrOpUTMOB. OripesiesieHne
UCXOJHBIX JaHHBIX, TPU KOTOPBIX aJrOPUTM MOXKET JaTh TpeOyeMbIii
pe3ysbTar

3.4

AnropuT™MBI 00paObOTKM HATYpPAIBHBIX YHCEIN, 3alMCAHHBIX B MO3HIIMOHHBIX
cHUCTeMaX CUHUCIEHMs: pa30MeHue 3aluCh 4Hhcia Ha OTJEeNbHble IUQPHI,
HaXOXXJICHHE CYMMBI M TPOHM3BEACHUS IU(p, HAXOXKICHHE MaKCUMaIbHOU
(MUHUMAaNBHON) U (PBHI.

[IpencraBnenue yucna B BuAe Habopa MPOCTBIX COMHOXKMTENEH. ANTOPUTM
OBICTPOrO BO3BEACHUS B CTemeHb. [IOMCK NpPOCTBIX 4YMcen B 3aJaHHOM
JTMATa30He ¢ MOMOIIBIO AJITOPUTMA «perieTo JpaTocheHar

3.5

MHOFOpEBpHI[HBIe OCIIbIC YKClla, 3ada4n JJIMHHOMN apI/I(l)MeTI/IKI/I

3.6

SI3pik mporpammupoanus (ITackans, Python, Java, C++, C#). Tumsl JaHHBIX:
LIEJIOYHCIIEHHBIE, BEIECTBEHHbIE, CUMBOJIbHbBIE, JIOTMYecKue. BerBieHus.
Cnosxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIMKIbI 10 MEpeMEHHOM.
O06paboTka JaHHBIX, XpaHAMKXCS B (paitnax. TekcToBble U ABOUYHBIE (ailiibl.
daiinoBeie nepeMeHHbIe ((ailoBsle ykazarenu). Urenue u3 aiina. 3anuch B
(aii.

Paz6uenue 3a1aun Ha noazanaun. [loanporpammsl (poueaypsl U GyHKINN).
Vcnonb30BaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHsbie npouenyps! U GyHkuu. Mcnonb3oBanue creka s
OpraHU3alMK PEKYPCUBHBIX BBI30BOB
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3.8

Yucnennsie Metonbl. Tounoe u mpuOImKEHHOE pelIeHus 3a1aun. YncaeHHoe
pelleHre YpaBHEHH ¢ MOMOIIBI0 To100pa napamerpa. YnuciaeHHbIe METOIbI
pelieHusl ypaBHEHMI: MeToa nepedopa, METOJ TOJOBHHHOTO JIEICHUS.
[TpubnmxEéHHOE BhIYMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomanei puryp
C TIOMOIIBIO YHUCIEHHBIX METONOB (METOA MPSMOYTOJbHUKOB, METOJ
Tpanenuii). [lonck makcumyma (MUHUMYyMa) (QYHKIIMA OJHOW TEPEMEHHOM
METOOM IOJOBUHHOTO JICTICHUS

OOpaboTka CHMBOJBHBIX JAHHBIX. BCTpoeHHble (YHKIHMHM  s3bIKa
IIPOrpaMMUPOBaHUS Uil 00paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA MOSBICHUN CUMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIOBa IO IPOOENbHBIM CHUMBOJAM, IOUCK
MOJCTPOKH BHYTPU JAHHOM CTPOKH, 3aMEHAa HAWJECHHOW IOACTPOKH Ha
Apyryio cTpoky. [I'eHepauus Bcex CJIOB B HEKOTOpoM aidaBure,
YIIOBJICTBOPSIIONIMX 3aJaHHBIM oOrpaHudeHusM. [IpeoOpa3zoBanue uucia B
CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBel M TOCJIENOBAaTeNbHOCTH uucel. Bbruncnenue 0000MIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHUCIOBOW IOCIEIOBATEIBHOCTH
(cyMMBI, MpOU3BEACHUS, CPEAHET0 apu(METUYECKOro, MHUHHMAIBLHOTO H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA AIIEMEHTOB, YIOBIETBOPSIOIINX
3aJlaHHOMY ycJOBHIO). JIMHEHHBIN MOMCK 3alaHHOTO 3HAYEHHUS B MAaCCHBE.
ANTopuUTMBI PabOTHI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEPHOTro MaccuBa. [IpocThie MeTOIbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BbIOOpa, COPTHPOBKAa BcTaBkamu). COpTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBondHbIii
MIOMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MAacCHBBI (MATpPHIBI). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JIBYMEPHOI'O YHCJIOBOTO MAacCUBa IO 3aJaHHBIM
IIpaBWJIaM, TIOUCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUMCICHUE MaKCUMyMa
(MMHUMYMa) ¥ CYMMBI 2JIEMEHTOB IByMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK
U CTOJIOIIOB ABYMEPHOI'O MacCHUBa

3.12

CnoBapu (accollMaTUBHBIE MAacCCHBBI, OTOOpakeHHs). XdUI-TaOJIMIIbI.
ITocTpoeHue ajihaBUTHO-4aCTOTHOTO CJIOBaps AJIs 33JaHHOTO TEKCTa

3.13

Crexku. AHanM3 MpaBUIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. Bbluncienue
apu(pMeTHYECKOro BhIpaXKeHHUs, 3alIMCAHHOTO B MOCTPHUKCHOM popme.
Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOI'O XpaHEHHS! JTaHHBIX

3.14

AnroputMmbl Ha rpadax. [locTtpoeHne MUHMMAaJIbHOIO OCTOBHOIO Ji€peBa
B3BEIIEHHOTO  CBSI3HOTO  HEOpHeHTHpoBaHHOro rpada. KommuectBo
pa3NUYHBIX MyTeHl MeXJy BepIIMHAMHU OPHUEHTHPOBAHHOI'O AlMKINYECKOTO
rpada. Anroputm JledKkcTpsl

3.15

JepeBps. Peanusanus nqepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusie) nepesbs. IlocTpoenue aepeBa JUist 3alaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHble anroputMbel oOxona nepeBa. lcmonb3oBaHue
CTeKa U o4yepeau Al 00Xo0/1a iepeBa

3.16

JluHaMuueckoe MpOorpaMMHpPOBAaHME KakK METOJ pELIEeHUs 3a7ad  C
COXpPAaHEHHEM NPOMEXKYTOUHBIX pe3ylbTaTOB. 3ajaud, peHiaeMble C
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3.17

ITonatne 06 0OBEKTHO-OPUEHTUPOBAHHOM NporpaMMupoBaHun. OOBEKTHI U
kinaccel. CBoiictBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHanmu3. Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO
nojxona. MHKancynsims, HaciegoBaHue, NOITUMOp(hHu3M

WudopmannoHHbIe TEXHOJIOTHH

4.1

Ananu3 nanabix. OCHOBHBIE 33/1aud aHAIKM3a JAHHBIX: MPOTHO3UPOBAHMUE,
KkiaccuduKanus, KjJacTepusalus, aHanu3 oTkiIoHeHui. [lociaenoBaTenbHOCTD
pelieHus 3a/ad aHalu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYHUCTKA U
OLICHKa KauecTBa JAHHBIX, BBHIOOPp M (WJIKM) MOCTPOCHHE MOJIENH,
npeoOpa3oBaHWe  JAHHBIX, BU3YyaIW3alHs JaHHBIX, HHTEPIPETAIUS
pe3ynbratoB. [Iporpammusie cpenctBa u MiHTepHET-cepBUCH 17151 00paboTKu
Y TIPEACTABJICHUS JaHHBIX. bonbiine nannpie. MammnaHoe 00yueHune

4.2

AHanmm3 JaHHBIX C TIOMOUIBIO SJIEKTPOHHBIX TAOMUIl. BbUucieHne CyMMBI,
cpenHero apu(METH4ecKoro, HauOONBIIEr0 (HAMMEHBILIET0) 3HAYCHHUS
nuarnazoHa. Beraucienue kodpGuIrenTa KOppesiinuy ABYX PsIOB JaHHBIX.
[TocTpoenue cTonOYaTHIX, IMHEWYATHIX U KPYTOBBIX auarpamm. Ilocrpoenue
rpapukoB  ¢yakmmit. Ilogbop nuHHM  TpeHAa, pelmeHHe  3agad
NPOTHO3MPOBaHuUs. Perienue 3ajad oNTHMU3AIMY C TIOMOIIBIO 3JIEKTPOHHBIX
TaOJIHII

4.3

Jluckperuszanusi Npu MaTeMAaTUYECKOM MOJEJIMPOBAHUM  HEIPEPHIBHBIX
nporeccoB. MoaenupoBaHue IBMXeHUs. MojenupoBaHue OMOJOTHUECKUX
cucrteM. MaremaTuecKie MOJEIM B DSKOHOMHUKE. BbrunciaurenbHble
HKCHEPUMEHTHI ¢ MojiensiMu. OOpaboTKa pe3yabTaToB 3KcriepuMeHTa. Meron
HauMEHBIINX KBajpaToB. OlIEHKa YHCIOBBIX MapaMETPOB MOJIEIUPYEMBIX
00BEKTOB M HpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3yibTaTaMm
JKCIIEPUMEHTA

4.4

BepostHocTHbie  Momenu.  Metoasl  Monrte-Kapno.  MMmuTanuoHHOe
MozenupoBanue. CUCTEMbl MACCOBOTO OOCTYKHBaHUS

4.5

Tabnuunbie (pensuuoHHBIE) 0a3bl MaHHBIX. Tabiuia — MpeacTaBIeHUE
CBelleHNH 00 OMHOTUIHBIX 00bekTaxX. Iloite, 3amuce. Kitrou tadnuier. Padora
C TOTOBOM 6a30#1 JaHHBIX. 3amonHeHne 6a3bl NaHHBIX. [loKMCK, COpTUPOBKA U
¢bunbTpanus JAAaHHBIX. 3amnpochkl Ha BBIOOPKY JaHHBIX. 3ampochl C
napameTpamu. Beruucisiemble noss B 3ampocax.

MHuoroTta0ianuHble 6a3bl JaHHBIX. TUIBI cBsI3el Mexay Tabnnuamu. BHemHuit
kimod. IlenocTHocTh 6a3bl AaHHBIX. 3ampochl K MHOTrOTaOJIMYHBIM 0Oazam
JTAHHBIX

4.6

TekcroBeil nponeccop. CpencrBa NMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUPOBAaHHBIE TEKCTOBble JOKYMeHThHl. (CHOCKH,
ornasinenue. [lpaBuna UWUTUPOBAHHUA UCTOYHHUKOB M OQOPMIICHUS
6ubnrorpadguyecKix CCbUIOK
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Nudopmatuka (B 2 yactsx); yriyosnennoe odyuenue. 10 kiace. [onskos K. HO.,
Epemun E.A. OOO «BMHOM. JlaGoparopusi 3nanmit»; AO «M3narenscTBO
[Ipoceemenuey.
Nudopmatuka (B 2 yactsx); yriryosnennoe ooyuenue. 11 kiacce. [onskos K. HO.,
Epemun E.A. OOO «BMHOM. JlaGoparopusi 3nanmit»; AO «M3narenscTBO
IIpocsemenuey.

JJUTEPATYPA U UHTEPHET-PECYPCbI
https://pythonworld.ru/samouchitel-python

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

* Uadopmatuka (B 2 yvactsax), 10 k11 knacc/ [Homsiko K. FO., Epemun E.A.,
OO6mectBo ¢ orpannyeHHo oTBeTcTBEeHHOCThIO «BMHOM. Jlaboparopus
3HaHul»; AKkuoHepHoe oOuecTBo «M3aarenscTBO «IIpocBenienue

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

1. www.fipi.ru
2. www.kpolakov.narod.ru

Meroanueckiue Matepuaibl U IPOrpaMMHOE oOecrieueHue NIl MIKOJIbHUKOB U
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